Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2002-1 84037 

(43)Date of publication of application : 28.06.2002 



(SDlntCI. 



G11B 7/24 
G11B 7/26 



(21) Application number : 2001-128022 

(22) Date of filing : 25.04.2001 



(71) Applicant : MATSUSHITA ELECTRIC IND CO 

LTD 

(72) Inventor : HISADA KAZUYA 

HAYASHI KAZUHIDE 
INOUE KAZUO 
ONO EIJI 



(30)Priority 

Priority number : 2000124220 
2000305816 



Priority date : 25.04.2000 Priority country : JP 
05.10.2000 

JP 



(54) OPTICAL DISK. MANUFACTURING METHOD THEREFOR AND MANUFACTURING DEVICE 
THEREOF 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical disk 
where high density recording is possible, and to provide a 
manufacturing method therefor. 
SOLUTION: The optical disk Is provided with a first 
substrate 1 1 provided with a signal area SA on a principal 
surface 11a and having a central hole A and a light 
transmissive second substrate 1 2 stuck to the first 
substrate 1 1 . The second substrate 1 2 is thinner than the 
first substrate 1 1 and provided with a central hole B, having 
a diameter larger than that of the central hole A. The first 
substrate 1 1 and the second substrate 1 2 are stuck to each 
other by a radiertiion-curing resin (an adhesion member) 1 3, 
lying between the first substrate 1 1 and the second 
substrate 1 2 and disposed at least from an inner peripheral 
end 12s to an outer peripheral end 12t of the second 
substrate 12. 
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* NOTICES * 




JPO and NCZPI are not responsible for any 
damages caused by the use o£ this translation. 

1 .This docximent has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is an optical disk equipped with the 2nd substrate of translucency stuck on the 1st substrate 
which has a feed hole A in preparation for one principal plane, and said 1 st substrate in the signal field. 
Said 2nd substrate is equipped with the feed hole B where a diameter is large from said feed hole A 
more thinly than said 1st substrate. The optical disk characterized by said the 1st substrate and said 2nd 
substrate being stuck by the jointing material which was between said 1st substrate and said 2nd 
substrate, was missing fi-om the periphery edge and has been arranged fi-om the inner circumference 
edge of said 2nd substrate at least. 

[Claim 2] The optical disk according to claim 1 said whose jointing material is radiation hardenability 

resin. 

[Claim 3] The optical disk according to claim 1 or 2 whose thickness of said 2nd substrate is within the 
limits of 0.03mm - 0.3mm. 

[Claim 4] Said feed hole B is a larger optical disk according to claim 1 to 3 than a clamp field. 
[Claim 5] The optical disk according to claim 1 to 3 arranged so that said jointing material may be 
arranged rather than the clamp field at the periphery side or may cover all the clamp fields. 
[Claim 6] The optical disk according to claim 1 to 3 whose thickness of the clamp field of said 1st 
substrate is 1 .1mm or more 1 .3nun or less. 

[Claim 7] Said 1st substrate is an optical disk [ equipped with at least one which is formed in the shape 
of a circular ring so that said feed hole A may be surrovmded, and is formed in the shape of a circular 
ring so that the heights whose outer diameter is below a diameter of said feed hole B, and said feed hole 
A may be surrounded, and is chosen as said 1 principal-plane side from the crevice whose diameter is 
below a diameter of said feed hole B ] according to claim 1 to 3. 

[Claim 8] An optical disk according to claim 7 with the larger height of said heights than the sxrai of the 
thickness of said 2nd substrate, and the thickness of said jointing material. 

[Claim 9] The optical disk according to claim 1 to 3 whose average thickness of said jointing material is 
within the limits of 0.5 micrometers - 30 micrometers. 

[Claim 10] The optical disk according to claim 1 to 3 whose wavelength of the laser irradiated for 
informational playback is 450nm or less. 

[Claim 1 1] It has the feed hole B where a diameter is large fi*om the 1st substrate which has a feed hole 
A for a signal field in preparation for one principal plane, and said feed hole A. (a) The 2nd substrate of 
translucency thinner than said 1st substrate The process stuck on both sides of radiation-curing nature 
resin so that said one principal plane may become inside, (b) It sets at the process of the above (a) 
including the process which said radiation-cxiring nature resin is made to harden said radiation-curing 
nature resin by irradiating a radiation, £ind sticks said the 1st substrate and said 2nd substrate. The 
manufacture approach of the optical disk characterized by the thing of said 2nd substrate for which said 
radiation hardenability resin is arranged from an iimer circumference edge to a periphery edge at least. 
[Claim 12] The manufacture approach of an optical disk according to claim 1 1 that the thickness of said 
2nd substrate is within the limits of 0.03nrai - 0.3mm. 
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[Claim 13] The process of thelKve (a) is the manufacture approach of al^tical disk including the 
process which extends said radiation hardenability resin by rotating said 1st and 2nd substrates after 
inserting said radiation-curing nature resin with said the 1st substrate and said 2nd substrate according to 
claim 11 or 12. 

[Claim 14] The process of the above (a) is the manufacture approach of the optical disk according to 
claim 1 1 or 12 which applies said radiation-curing nature resin on said 1st substrate, and includes the 
process at which said the 1st substrate and said 2nd substrate are subsequently stuck on both sides of 
said radiation hardenability resin by rotating said 1st substrate, after said radiation-curing nature resin is 
dropped on said 1st substrate. 

[Claim 15] The manufacture approach of an optical disk according to claim 14 that the process at which 
said the 1st substrate and said 2nd substrate are stuck is performed in a vacuum ambient atmosphere in 
the process of the above (a). 

[Claim 16] Said 1st substrate is the manufacture approach of an optical disk [ equipped with at least one 
which is formed in the shape of a circular ring so that said feed hole A may be surrounded, and is 
formed in the shape of a circular ring so that the heights whose outer diameter is below a diameter of 
said feed hole B, and said feed hole A may be surrounded, and is chosen as said 1 principal-plane side 
from the crevice whose diameter is below a diameter of said feed hole B ] according to claim 11 to 15. 
[Claim 17] The manufacture approach of an optical disk according to claim 16 with the larger height of 
said heights than the sum of the thickness of said 2nd substrate, and the thickness of said radiation 
hardenability resin. 

[Claim 1 8] The process at which the 1st substrate which has a feed hole A for a signal field in 
preparation for one principal plane, and the 2nd substrate of translucency thinner than said 1st substrate 
are stuck on both sides of radiation-curing nature resin so that said one principal plane may become 
inside, (alpha) (beta) The process which said radiation-curing nature resin is made to harden said 
radiation-curing nature resin by irradiating a radiation, and sticks said the 1st substrate and said 2nd 
substrate, and by removing said (gamma) a part of 2nd substrate It sets at the process of the above 
(alpha) including the process which forms in said 2nd substrate the feed hole B where a diameter is large 
from S2dd feed hole A. The manufacture approach of the optical disk characterized by arranging said 
radiation hardenability resin from the periphery section of the location in which said feed hole B is 
formed at least to the periphery edge of said 2nd substrate. 

[Claim 19] The manufacture approach of an optical disk according to claim 18 that the thickness of said 
2nd substrate is within the limits of 0.03mm - 0.3mm. 

[Claim 20] The process of the above (alpha) is the manufacture approach of an optical disk including the 
process which extends said radiation hardenability resin by rotating said 1 st and 2nd substrates after 
inserting said radiation-curing nature resin with said the 1 st substrate and said 2nd substrate according to 
claim 18. 

[Claim 21] The process of the above (alpha) is the manufacture approach of the optical disk according to 
claim 18 or 19 which applies said radiation-curing nature resin on said 1st substrate, and includes the 
process at which said the 1 st substrate and said 2nd substrate are subsequently stuck on both sides of 
said radiation hardenability resin by rotating said 1st substrate, after said radiation-ctiring nature resin is 
dropped on said 1st substrate. 

[Claim 22] The manufacture approach of an optical disk according to claim 21 that the process at which 
said the 1 st substrate and said 2nd substrate are stuck is performed in a vacuxmi ambient atmosphere in 
the process of the above (alpha). 

[Claim 23] (i) The 1st substrate with which the feed hole A of a diameter dA was formed, and the 2nd 
substrate with which the feed hole B of a diameter dB was formed so that the core of said 1 st substrate 
and the core of said 2nd substrate may be in agreement The process made to coimter on both sides of 
radiation-curing nature resin and the process which makes the (ii) aforementioned radiation-curing 
nature resin harden said radiation-curing nature resin by irradiating a radiation are included. The 
manufacture approach of the optical disk which is dA<dB and is within the limits whose thickness of 
said 2nd substrate is 0.03mm - 0.3mm. 
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[Claim 24] The manufacture IfPPbach of the optical disk according to cImRs which makes the core of 
said 1st substrate, and the core of said 2nd substrate in agreement in the process of the above (i) using 
the pin which fits into said 1st and 2nd feed holes A and B. 

[Claim 25] The process of the above (i) so that said (i-1) pin may be inserted in said feed hole B The 
process which fixes said 2nd substrate on the table on which said pin has been arranged. The process 
which trickles said radiation-curing nature resin on said 2nd substrate, (i-2) The process which move the 
1st substrate so that said pin may be inserted in said feed hole A, and said the 1st substrate and said 2nd 
substrate are made to coxmter on both sides of said radiation-curing nature resin, (i-3) (i-4) The 
manufacture approach of an optical disk including the process which extends said radiation 
hardenability resin by rotating said 1st and 2nd substrates according to claim 24. 

[Claim 26] The manufacture approach of an optical disk according to claim 25 that said pin is equipped 
with the 1st pin which fits into said feed hole A, and the 2nd pin which fits into said feed hole B, fixes 
said 2nd substrate by said 2nd pin in the process of the above (i-1), and fixes said 1st substrate by said 
1st pin in the process of the above (i-3). 

[Claim 27] The manufacture approach of the optical disk according to claim 26 which includes fiirther 
the process which is afl:er the process of the above (i-1), and lowers the top face of said 2nd pin rather 
than the top face of said 2nd substrate before the process of the above (i-2). 
[Claim 28] The manufacture approach of an optical disk according to claim 26 fliat said 2nd pin is 
cylindrical and said 1st pin is fitted in said 2nd pin. 

[Claim 29] It is the manufacture approach of an optical disk equipped with the 1st substrate with which 
the feed hole A of a diameter dA was formed, and the 2nd substrate with which the feed hole B of a 
diameter dB was formed. (I) The process which applies radiation-cxiring nature resin on at least one 
substrate chosen fi-om said the 1st substrate and said 2nd substrate, (II) Said tiie 1st substrate and said 
2nd substrate so that the core of said 1st substrate and the core of said 2nd substrate may be in 
agreement The process made to counter in a vacuum ambient atmosphere on both sides of said radiation- 
curing nature resin and the process which makes said (III) radiation-curing nature resin harden said 
radiation-curing nature resin by irradiating a radiation are included. The manufacture approach of the 
optical disk which is dA<dB and is within the limits whose thickness of said 2nd substrate is 0.03mm - 
0.3mm. 

[Claim 30] The manufacture approach of the optical disk according to claim 29 which makes the core of 
said 1st substrate, and the core of said 2nd substrate in agreement in the process of the above (II) using 
the pin which fits into said 1st and 2nd feed holes A and B. 

[Claim 31] The process of the above (II) so that said (II- 1) pin may be inserted in said feed hole B It is 
under [ process / which fixes said 2nd substrate on the table on which said pin has been arranged /, and 
vacuum (II-2) ambient atmosphere ] setting. The manufacture approach of an optical disk including the 
process which move the 1st substrate so that said pin may be inserted in said feed hole A, and said the 
1st substrate and said 2nd substrate are made to counter on both sides of said radiation-curing nature 
resin according to claim 30. 

[Claim 32] The manufacture approach of an optical disk according to claim 3 1 that said pin is equipped 
with the 1 st pin which fits into said feed hole A, and the 2nd pin which fits into said feed hole B, fixes 
said 2nd substrate by said 2nd pin in the process of the above (II- 1), and fixes said 1st substrate by said 
1st pin in the process of the above (II-2). 

[Claim 33] The manufacture approach of the optical disk according to claim 32 which includes fiirther 
the process which is after the process of the above (II- 1) and lowers the top face of said 2nd pin rather 
than the top face of said 2nd substrate before the process of the above (II-2). 
[Claim 34] The manufacture approach of an optical disk according to claim 32 that said 2nd pin is 
cylindrical and said 1st pin is fitted in said 2nd pin. 

[Claim 35] It is a manufacturing installation for manufacturing an optical disk equipped with the 1st 
substrate with which the feed hole A was formed, and the 2nd substrate with which the feed hole B was 
formed. The spreading means for applying radiation-curing nature resin on at least one substrate chosen 
firom said the 1st substrate and said 2nd substrate. The manufacturing installation of the optical disk 
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characterized by having an ari(|ement means for arranging said the Ist^l^trate and said 2nd substrate 

so that the core of said 1st substrate and the core of said 2nd substrate may be in agreement, and an 

exposure means for irradiating a radiation at said radiation hardenability resin. 

[Claim 36] The manufacturing installation of the optical disk according to claim 35 with which said 

arrangement means contains the pin which fits into said 1st and 2nd feed holes A and B. 

[Claim 37] The manufacturing installation of the optical disk according to claim 36 with which said pin 

contains the 1st pin which fits into said feed hole A, and the 2nd pin which fits into said feed hole B. 

[Claim 38] The manufacturing installation of the optical disk according to claim 37 with which said 2nd 

pin is cylindrical with an optical disk and said 1 st pin is fitted in said 2nd pin. 

[Claim 39] The manufacturing installation of the optical disk according to claim 35 to 38 with which 
said arrangement means is equipped with the table for fixing said at least one substrate. 
[Claim 40] The manufacturing installation of the optical disk according to claim 39 further equipped 
with an exhaust air means by which said arrangement means exhausts the inside of the container 
surrounding said table, and said container. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical disk which made thin the substrate of the 
side in which a laser beam carries out incidence, and its manufacture approach especially about an 
optical disk and its manufacture approach, for example. 
[0002] 

[Description of the Prior Art] In recent years, in the field of information record, research on various 
optical information records is advanced. Densification is possible for this optical information record, and 
record and playback can be performed by non-contact, and application for an application broad as a 
method which can realize it cheaply is being realized. As the present optical disk, an information layer is 
prepared in a transparence resin substrate with a thickness of 1 .2mm, an information layer is prepared in 
both the structure from which it was protected with the overcoat, or 0.6mm transparence resin both [ one 
side or ], and tiie structure which stuck these two sheets is used. 

[0003] In recent years, the approach of enlarging numerical aperture (NA) of an objective lens and the 
approach of shortening wavelength of laser to be used are examined as an approach of raising the 
recording density of an optical disk. At this time, the one where the thickness of record side / playback 
side substrate (substrate of the side in which a laser beam carries out incidence) is thinner can make 
small effect of the aberration which a laser spot receives, and can enlarge the allowed value of whenever 
[ angle-of-inclination / of a disk ] (tilt). From this, setting thickness of record side / playback side 
substrate to about 0. Inrni, and setting wavelength of about 0.85 and laser to about 400nm for NA is 
proposed. 

[0004] In current DVD (digital versatile disk), the method of sticking two transparence resin substrates 
with a thickness of 0.6mm which processed membrane formation etc. by radiation-curing nature resin is 
mainly used. Also when the thickness of record side / playback side substrate is set to about 0.1mm for 
densification, it is desirable to stick by the same approach using the same facility as current. 
[0005] 

[Problem(s) to be Solved by the Invention] However, raising endurance is called for in the optical disk 
by which two substrates are stuck and set. Moreover, since blurring will arise when it is made to rotate if 
the core of two substrates shifts, making the core of two substrates in agreement with high degree of 
accuracy is searched for. Furthermore, the method of manufacturing these optical disks easily is also 
searched for. 

[0006] Therefore, this invention aims at offering the optical disk in which high density record is 

possible, and its manufacture approach by sticking and setting two substrates. 

[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the optical disk of this 
invention It is an optical disk equipped with the 2nd substrate of translucency stuck on the 1st substrate 
which has a feed hole A in preparation for one principal plane, and said 1st substrate in the signal field. 
Said 2nd substrate is equipped with the feed hole B where a diameter is large firom said feed hole A 
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more thinly than said 1st subsfllie. It is characterized by said the 1st subsOTie and said 2nd substrate 
being stuck by the jointing material which was between said 1st substrate and said 2nd substrate, was 
missing from the periphery edge and has been arranged from the inner circumference edge of said 2nd 
substrate at least. According to the optical disk, while high density record is possible, an optical disk 
with easy handhng is obtained. By this, when a disk is handled, a contact part can prevent dividing or 
separating. In addition, the "radiation" used on these specifications includes a particle wave and 
electromagnetic waves, such as an electron ray and ultraviolet rays. 

[0008] In the above-mentioned optical disk, said jointing material may be radiation-cviring nature resin. 
According to the above-mentioned configuration, manufacture becomes easy. 

[0009] In the above-mentioned optical disk, the thickness of said 2nd substrate may be within the limits 
of O.OSram - 0.3mm. According to this configuration, the optical disk which can record information 
especially on high density is obtained. 

[0010] In the above-mentioned optical disk, said feed hole B may be larger than a clamp field. 
According to this configuration, it is stabilized and an optical disk can be fixed. Moreover, it can prevent 
that the 2nd substrate exfoliates at the time of the clamp of an optical disk. 

[001 1] In the above-mentioned optical disk, said jointing material may be arranged so that it may be 
arranged rather than the clamp field at the periphery side or all the clamp fields may be covered. 
According to this configuration, since thickness of a clamp field is made to homogeneity, it can prevent 
that a tilt occurs at the time of record and playback. 

[0012] In the above-mentioned optical disk, tiie thickness of the clamp field of said 1st substrate may be 
1 . 1mm or more 1 .3mm or less. 

[0013] Said 1st substrate may be equipped with at least one which is formed in the shape of a circular 
ring so that said feed hole A may be surrounded, and is formed in the shape of a circular ring so that the 
heights whose outer diameter is below a diameter of said feed hole B, and said feed hole A may be 
surroxmded, and is chosen as said 1 principal-plane side from the crevice whose diameter is below a 
diameter of said feed hole B in the above-mentioned optical disk. 

[0014] In the above-mentioned optical disk, the height of said heights may be larger than the sum of the 
thickness of said 2nd substrate, and the thickness of said jointing material. 

[0015] In the above-mentioned optical disk, the average thickness of said jointing material may be 
within the limits of 0.5 micrometers - 30 micrometers. 

[0016] In the above-mentioned optical disk, the wavelength of the laser irradiated for informational 
playback may be 450nm or less. According to this configuration, information is recordable on especially 
hi^ density. 

[0017] Moreover, the 1st manufacture approach of this invention for manufacturing an optical disk (a) It 
has the feed hole B where a diameter is large from the 1st substrate which has a feed hole A for a signal 
field in preparation for one principal plane, and said feed hole A. The 2nd substrate of translucency 
thinner than said 1st substrate The process stuck on both sides of radiation-cxiring nature resin so that 
said one principal plane may become inside, (b) It sets at the process of the above (a) including the 
process which said radiation-curing nature resin is made to harden said radiation-curing nature resin by 
irradiating a radiation, and sticks said the 1st substrate and said 2nd substrate. It is characterized by the 
thing of said 2nd substrate for which said radiation-curing nature resin is arranged from an inner 
circumference edge to a periphery edge at least. According to the 1st manufacture approach, while high 
density record is possible, an optical disk with easy handling can be manufactured easily. 
[001 8] By the manufacture approach of the above 1st, the thickness of said 2nd substrate may be within 
the limits of 0.03mm - 0.3mm. 

[0019] By the manufacture approach of the above 1st, the process of the above (a) may also include the 
process which extends said radiation-curing nature resin by rotating said 1st and 2nd substrates, afl:er 
sandwiching said radiation-curing nature resin with said the 1st substrate and said 2nd substrate. 
According to this configuration, thickness of resin is easily made to homogeneity. 
[0020] By the manufacture approach of the above 1st, after the process of the above (a) trickles said 
radiation-curing nature resin on said 1st substrate, by rotating said 1st substrate, it may apply said 
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radiation-curing nature resin oiRaid 1st substrate, and, subsequently mayaiso include the process at 
which said the 1st substrate and said 2nd substrate are stuck on both sides of said radiation-curing nature 
resin. 

[0021] By the manufacture approach of the above 1st, the process at which said the 1st substrate and 
said 2nd substrate are stuck may be performed in a vacuum ambient atmosphere in the process of the 
above (a). According to this configuration, it can prevent that air bubbles mix between the 1st substrate 
and the 2nd substrate. In addition, in this specification, a "vacuum ambient atmosphere" means the 
decompressed ambient atmosphere, for example, is an ambient atmosphere lOOOPa or less. 
[0022] Said 1st substrate may be equipped with at least one which is formed in the shape of a circular 
ring so that said feed hole A may be surroxmded, and is formed in the shape of a circular ring so that the 
heights whose outer diameter is below a diameter of said feed hole B, and said feed hole A may be 
surrounded, and is chosen as said 1 principal-plane side from the crevice whose diameter is below a 
diameter of said feed hole B by the manufacture approach of the above 1st. 

[0023] By the manufacture approach of the above 1 st, the height of said heights may be larger than the 
sum of the thickness of said 2nd substrate, and the thickness of said radiation-curing nature resin. 
[0024] Moreover, the 2nd manufacture approach of this invention for manufacturing an optical disk The 
process at which the 1st substrate which has a feed hole A for a signal field in preparation for one 
principal plane, and the 2nd substrate of translucency thinner than said 1st substrate are stuck on both 
sides of radiation-curing nature resin so that said one principal plane may become inside, (alpha) (beta) 
The process which said radiation-curing nature resin is made to harden said radiation-curing nature resin 
by irradiating a radiation, and sticks said the 1st substrate and said 2nd substrate, and by removing said 
(gamma) a part of 2nd substrate It is characterized by arranging said radiation-curing nature resin fi-om 
the periphery section of the location in which said feed hole B is formed at least in the process of the 
above (alpha) including the process which forms in said 2nd substrate the feed hole B where a diameter 
is large fi-om said feed hole A to the periphery edge of said 2nd substrate. According to the 2nd 
manufacture approach, while high density record is possible, an optical disk with easy handling can be 
manufactured. 

[0025] By the manufacture approach of the above 2nd, the thickness of said 2nd substrate may be within 
the limits of 0,03mm - 0.3mm. 

[0026] By the manufacture approach of the above 2nd, the process of the above (alpha) may also include 
the process which extends said radiation-curing nature resin by rotating said 1st and 2nd substrates, after 
sandwiching said radiation-curing nature resin with said the 1st substrate and said 2nd substrate. 
[0027] By the manufacture approach of the above 2nd, after the process of the above (alpha) trickles 
said radiation-curing nature resin on said 1st substrate, by rotating said 1st substrate, it may apply said 
radiation-curing nature resin on said 1st substrate, and, subsequently may also include the process at 
which said the 1st substrate and said 2nd substrate are stuck on both sides of said radiation-curing nature 
resin. 

[0028] By the manufacture approach of the above 2nd, the process at which said the 1st substrate and 
said 2nd substrate are stuck may be performed in a vacuum ambient atmosphere in the process of the 
above (alpha). 

[0029] Moreover, the 3rd manufacture approach of this invention for manufacturing an optical disk (i) 
The 1st substrate with which the feed hole A of a diameter dA was formed, and the 2nd substrate with 
which the feed hole B of a diameter dB was formed so that the core of said 1st substrate and the core of 
said 2nd substrate may be in agreement It is dA<dB including the process made to counter on both sides 
of radiation-curing nature resin, and the process which makes the (ii) aforementioned radiation-curing 
nature resin harden said radiation-curing nature resin by irradiating a radiation, and is within the limits 
whose thickness of said 2nd substrate is 0.03mm - 0.3mm. According to the 3rd manufacture approach, 
the optical disk in which high density record is possible can be manufactured with a sufficient precision. 

[0030] The core of said 1st substrate and the core of said 2nd substrate may be made in agreement [ in 
the process of the above (i) ] by the manufacture approach of the above 3rd using the pin which fits into 
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said 1st and 2nd feed holes A aira B. According to this configuration, the core of the 1st substrate and 
the core of the 2nd substrate can be made easily in agreement. Consequently, even if it makes it rotate at 
high speed at the time of record and playback, the optical disk which Bure cannot produce easily is 
obtained. 

[003 1] By the manufacture approach of the above 3rd, the process of the above (i) The process which 
fixes said 2nd substrate on the table on which said pin has been arranged so that said pin may be inserted 
in said feed hole B, (i-1) The process which trickles said radiation-curing nature resin on said 2nd 
substrate, (i-2) The process which move the 1st substrate so that said pin may be inserted in said feed 
hole A, and said the 1st substrate and said 2nd substrate are made to counter on both sides of said 
radiation-curing nature resin, (i-3) (i-4) By rotating said 1st and 2nd substrates, you may also include the 
process which extends said radiation-curing nature resin. According to this configuration, thickness of 
radiation-curing nature resin is made to homogeneity. Therefore, a reliable optical disk with sufficient 
productivity can be manufactured. 

[0032] By the manufacture approach of the above 3rd, said pin may be equipped with the 1st pin which 
fits into said feed hole A, and the 2nd pin which fits into said feed hole B, may fix said 2nd substrate by 
said 2nd pin in the process of the above (i-1), and may fix said 1st substrate by said 1st pin in the 
process of the above (i-3). 

[0033] By the manufacture approach of the above 3rd, you may also include fiirther the process which is 
after the process of the above (i-1), and lowers the top face of said 2nd pin rather than the top face of 
said 2nd substrate before the process of the above (i-2). 

[0034] By the manufacture approach of the above 3rd, said 2nd pin is cylindrical and said 1st pin may 
be fitted in said 2nd pin. 

[0035] Moreover, the 4th manufacture approach of this invention is the manufacture approach of an 
optical disk equipped with the 1st substrate with which the feed hole A of a diameter dA was formed, 
and the 2nd substrate with which the feed hole B of a diameter dB was formed. (I) The process which 
applies radiation-curing nature resin on at least one substrate chosen firom said the 1st substrate and said 
2nd substrate, (II) Said the 1st substrate and said 2nd substrate so that the core of said 1st substrate and 
the core of said 2nd substrate may be in agreement The process made to counter in a vacuimi ambient 
atmosphere on both sides of said radiation-cxiring nature resin and the process which makes said (III) 
radiation-curing nature resin harden said radiation-cimng nature resin by irradiating a radiation are 
included. It is dA<dB and is within the limits whose thickness of said 2nd substrate is 0.03mm - 0.3mm. 
According to the 4th manufacture approach, the optical disk in which high density record is possible can 
be manufactured. Moreover, since the 1st substrate and 2nd substrate are made to counter in a vacuum, it 
can prevent that air bubbles mix between the 1 st substrate and the 2nd substrate. 
[0036] The core of said 1 st substrate and the core of said 2nd substrate may be made in agreement [ in 
the process of the above (II) ] by the manufacture approach of the above 4th using the pin which fits into 
said 1st and 2nd feed holes A and B. According to this configuration, the core of the 1st substrate and 
the core of the 2nd substrate can be made easily in agreement. 

[0037] By the manufacture approach of the above 4th, the process of the above (II) It is under [ process / 
which fixes said 2nd substrate on the table on which said pin has been arranged so that said pin may be 
inserted in said feed hole B /, and vacuum (II-2) ambient atmosphere ] setting. (II- 1) The 1st substrate 
may be moved so that said pin may be inserted in said feed hole A, and you may also include the 
process which said the 1st substrate and said 2nd substrate are made to counter on both sides of said 
radiation-curing nature resin. According to this configuration, by fixing the 2nd thin substrate to a table, 
the front face of the 2nd substrate can be made flat, consequently thickness of radiation-cxiring nature 
resin is made to homogeneity. Moreover, according to this configuration, it can prevent that air bubbles 
mix between the 1st substrate and the 2nd substrate. 

[0038] By the manufacture approach of the above 4th, said pin may be equipped with the 1st pin which 
fits into said feed hole A, and the 2nd pin which fits into said feed hole B, may fix said 2nd substrate by 
said 2nd pin in the process of the above (II- 1), and may fix said 1st substrate by said 1st pin in the 
process of the above (II-2). 
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[0039] By the manufacture appf&kch of the above 4th, you may also incluo^urther the process which is 
after the process of the above (II- 1) and lowers the top face of said 2nd pin rather than the top face of 
said 2nd substrate before the process of the above (II-2). 

[0040] By the manufacture approach of the above 4th, said 2nd pin is cylindrical and said 1 st pin may be 
fitted in said 2nd pin. 

[0041] Moreover, the manufacturing installation of this invention is a manufacturing installation for 
manufacturing an optical disk equipped with the 1st substrate with which the feed hole A was formed, 
and the 2nd substrate with which the feed hole B was formed. The spreading means for applying 
radiation-curing nature resin on at least one substrate chosen from said the 1st substrate and said 2nd 
substrate. It is characterized by having an arrangement means for arranging said the 1st substrate and 
said 2nd substrate so that the core of said 1st substrate and the core of said 2nd substrate may be in 
agreement, and an exposure means for irradiating a radiation at said radiation-curing nature resin. 
According to the manufacturing installation of this optical disk, the 3rd of this invention and the 4th 
manufacture approach can be enforced easily. 

[0042] In the above-mentioned manufacturing installation, said arrangement means may also contain the 
pin which fits into said 1st and 2nd feed holes A and B. 

[0043] In the above-mentioned manufacturing installation, said pin may also contain the 1st pin which 
fits into said feed hole A, and the 2nd pin which fits into said feed hole B. 

[0044] In the above-mentioned manufacturing installation, said 2nd pin is cylindrical and said 1st pin 
may be fitted in said 2nd pin. 

[0045] Said arrangement means may be equipped with the table for fixing said at least one substrate in 
the above-mentioned manufacturing installation. 

[0046] In the above-mentioned manufacturing installation, said arrangement means may be fiuther 
equipped with the container surrounding said table, and an exhaust air means to exhaust the inside of 
said container. 
[0047] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained, 
referring to a drawing. In addition, the explanation which attaches the same sign and overlaps may be 
omitted about the same part. 

[0048] (Operation gestalt 1) The operation gestalt 1 explains an example about the optical disk of this 
invention. About the optical disk 10 of the operation gestalt 1, a top view is shown in drawing 1 (A), and 
a sectional view is shown in drawing 1 (B). 

[0049] Referring to drawing 1 , an optical disk 10 is the 1st substrate 1 1 (hatching is omitted.). 
Hereafter, hatching of the 1st substrate may be omitted similarly. It has the 2nd substrate 12 stuck on the 
1st substrate 1 1. And the 1st substrate 1 1 and 2nd substrate 12 are stuck with the radiation-curing nature 
resin (jointing material) 13 arranged between ttie 1st substrate 1 1 and the 2nd substrate 12. 
[0050] The 1st substrate 1 1 equips 1 principal-plane 11a with the signal field SA. The signal record 
layer 14 is formed in the signal field SA. The structure of the signal field SA changes with applications 
of an optical disk etc. When an optical disk 10 is a disk only for playbacks, a toothing-like pit is formed 
in the part of the signal field SA among for example, 1 principal-plane 11a, and the film which consists 
of aluminum etc. as a signal record layer is formed on a pit. Moreover, when an optical disk 10 is a disk 
for record / playback, the record film which consists of a phase change ingredient, coloring matter, etc. 
is formed in the signal field SA so that record and playback may be possible. 

[0051] As for the 1st substrate 1 1, a diameter equips the center section with the feed hole A where dA 
(for example, 15nim) is circular. Although especially the thickness of the 1st substrate 1 1 does not have 
limitation, it is desirable that the sum total with the thickness of the 2nd substrate 12 becomes within the 
limits of 0.5nim - 0.7nmi or 1.1mm - 1.3mm. There is especially no limitation about the outer diameter 
of the 1st substrate 1 1, for example, it is 120mm. The 1st substrate 1 1 consists of thermosetting resin, 
such as thermoplastics, such as polycarbonate resin and acrylic resin, or vinyl ester resin, and polyester 
resin, etc. 

[0052] The 2nd substrate 12 is a substrate thinner than the 1st substrate 11, and is translucency. The 
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thickness of the 2nd substrate rris within the limits of 0.03mm - 0.3mm, aRS it is more desirable that it 
is within the limits of 0.03mm - 0.12mm. Specifically, the thickness of the 2nd substrate 12 is 0.05mm 
and 0.1mm. Compatibility with the existing optical disk is securable by making the sum total of the 
thickness of the 1st substrate 1 1, and ttie thickness of the 2nd substrate 12 into within the limits of 
1 .1mm - 1 .3mm. Moreover, the conventional manufacturing installation of an optical disk can be used 
by making the sum total of thickness into within the limits of 0.5mm - 0.7mm or 1.1mm - 1.3mm. 
[0053] The 2nd substrate 12 is a near substrate with which the laser beam (wavelength is 450mn or less 
preferably) irradiated in order to record and reproduce a signal is irradiated, and consists of an ingredient 
of translucency. Specifically, the 2nd substrate 12 consists of thermosetting resin, such as 
thermoplastics, such as polycarbonate resin and acrylic resin, or vinyl ester resin, and polyester resin, 
etc. As for the 2nd substrate 12, a diameter equips the center section with the feed hole B where dB is 
circular. As shown in drawing 1 (A), as for a feed hole B, it is desirable that it is larger than the clamp 
field C. 

[0054] Here, the clamp field C is a field held in case an optical disk 10 is conveyed for record and 
playback or it is made to rotate. As for the thickness of the clamp field C of the 1st substrate 1 1, it is 
desirable that it is [ 1 .1mm or more ] 1 .3mm or less. 

[0055] The radiation-curing nature resin 13 which is jointing material is arranged at least fi-om 12s of 
inner circumference edges of the 2nd substrate to 12t of periphery edges. That is, radiation-curing nature 
resin 13 is arranged at least among the principal planes of the 2nd substrate 12 all over the principal 
plane by the side of the 1st substrate 1 1 . In addition, radiation-curing nature resin 13 may be arranged to 
1 Is of inner circumference edges of the 1st substrate. Radiation-curing nature resin 13 is resin hardened 
with a radiation. The ultraviolet-rays hardenability resin hardened by UV irradiation, the resin hardened 
by electron beam irradiation can be used for radiation-curing nature resin 13. As shown in drawing 1 
(A), as for radiation-curing nature resin 13, it is desirable to be arranged firom the clamp field C at the 
periphery side, or to be arranged so that all the clamp fields C may be covered. As for the average 
thickness of radiation-curing nature resin 13, it is desirable that it is within the limits of 0.5 micrometers 
- 30 micrometers. In addition, jointing material, such as a double-sided tape, may be used instead of 
radiation-curing nature resin 13. 

[0056] In the optical disk 10 of the above-mentioned operation gestalt 1, since the 2nd substrate 12 by 
the side of optical incidence is thin, high density record is possible. Moreover, since the diameter of the 
feed hole B of the 2nd substrate 12 is larger than the diameter of the feed hole A of the 1 st substrate 1 1 , 
handling is [ that it is hard to produce exfoliation of the 2nd substrate 12 and a crack ] easy. 
Furthermore, since radiation-curing nature resin is arranged even at 12s of inner circumference edges of 
the 2nd substrate 12, handling is [ that it is hard to produce exfoliation of the 2nd substrate 12 and a 
crack ] easy. 

[0057] In addition, as for the 1st substrate 1 1, it is desirable to have at least one which is formed in the 
shape of a circular ring so that a feed hole A may be surrounded, and is formed in the shape of a circular 
ring so that the heights whose outer diameter is below a diameter of a feed hole B, and a feed hole A 
may be surrounded, and is chosen as the 1 principal-plane 11a side fi-om the crevice whose diameter is 
below a diameter of a feed hole B. 

[0058] About the optical disk 20 in the case of having the circular ring heights of the above, a top view 
is shown in dra win g 2 (A), and the 1st substrate shows a sectional view to drawing 2 (B). Moreover, 
about the optical disk 30 in case the 1st substrate is equipped with the heists of other configurations, a 
top view is shown in drawing 3 (A), and a sectional view is shown in drawing 3 (B). Moreover, about 
the optical disk 40 in case the 1 st substrate is equipped with a circular ring-like crevice, a top view is 
shown in drawing 4 (A), and a sectional view is shown in drawing 4 (B). Moreover, the 1st substrate 
shows a sectional view to drawing 5 (A) and (B), respectively about the 1st substrate 51 and 56 in the 
case of having circular ring-like heights and a circular ring-like crevice. In addition, the 1st substrate 21, 
31, 41, 51, and 56 is the same as the 1st substrate 1 1 about parts other than heights and a crevice. That 
is, one principal planes 21a, 31a, 41a,51a, and 56a correspond to 1 principal-plane 11a. Moreover, 
except for the 1st substrate 21,31, and 41, since it is the same as that of an optical disk 10, optical disks 
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20, 30, and 40 omit the overlapping explanation, respectively. 

[0059] As shown in dr awin g 2 (A) and (B), it is formed in the shape of a circular ring, and the 1st 
substrate 21 of an optical disk 20 equips with the heights 22 with an outer diameter LI equal to the 
diameter dB of a feed hole B the 1 principal-plane 21a side in which the signal field SA was formed so 
that a feed hole A may be surrounded. By heights 22, manufacture of an optical disk becomes easy so 
that the following operation gestalten may explain. Moreover, as for the height (height fi-om one 
principal plane 21a) of heights 22, it is desirable that it is [ 0.05mm or more ] 0.5mm or less. Moreover, 
as the height of heights 22 is shown in drawing 2 (B), it is desirable that it is larger than the sum of the 
thickness of the 2nd substrate and the thickness of radiation-curing nature resin 13 (also in the following 
heights, it is ttie same). It is lost that pile up an optical disk 20, and a playback side touches other optical 
disks directly by this in case it saves, maintenance and, and it is lost that a playback side gets damaged. 
Moreover, as shown in drawing 2 (B), what (the outer diameter LI of heights 22 and the diameter dB of 
a feed hole B are made equal) heists 22 are formed for so that the inner circumference edge of the 2nd 
substrate 12 may be touched is desirable (also in the following heights, it is the same). By this, ttie 
eccentricity of the 1st substrate 1 1 and the 2nd substrate 12 can be controlled. Furthermore, it can 
control that can respond also to the fall of the reinforcement by the formation of a thin form of the 2nd 
substrate 12, and a tilt becomes large at the time of record and playback in order that the centering cone 
or motor turntable of a clamp may not contact the 2nd substrate 12. 

[0060] As shown in drawin g 3 (A) and (B), it is formed in the shape of a circular ring, and the 1st 
substrate 31 of an optical disk 30 equips with the heights (level difference) 32 with an outer diameter LI 
equal to the diameter dB of a feed hole B the 1 principal-plane 31a side in which the signal field SA was 
formed so that a feed hole A may be surrounded. The heights 32 in this case are formed even in the inner 
circumference edge of the 1st substrate 31. 

[0061] As shown in drawing 4 (A) and (B), the 1st substrate 41 of an optical disk 40 is formed in the 1 
principal-plane 41a side in which the signal field SA was formed in the shape of a circular ring so that a 
feed hole A may be surrounded, and is equipped with the crevice 42 whose diameter L2 is below the 
diameter dB of a feed hole B. As for the depth (depth fi-om one principal plane 41a) of a crevice 42, it is 
desirable that it is [ 0.01mm or more ] 0.2mm or less. By the crevice 42, manufacture of an optical disk 
becomes easy so that the following operation gestalten may explain. 

[0062] As shown in drawing 5 (A), the 1st substrate 51 is formed in the 1 principal-plane 51a side in 
which the signal field SA was formed in the shape of a circular ring so that a feed hole A may be 
surroimded, and is equipped with the heights 22 whose outer diameter is below a diameter of a feed hole 
B, and the crevice 42 arranged in the shape of a circular ring so that heights 22 may be surrounded. The 
effectiveness of the heights and the crevice which were mentioned above is acquired by this. 
[0063] As shown in drawing 5 (B), the 1st substrate 56 is formed in the 1 principal-plane 56a side in 
which the signal field SA was formed in the shape of a circular ring so that a feed hole A may be 
surroimded, and is equipped with the heights 32 whose outer diameter is below a diameter of a feed hole 
B, and the crevice 42 arranged in the shape of a circular ring so that heights 32 may be surroimded. The 
effectiveness of the heights and the crevice which were mentioned above is acquired by this. 
[0064] In addition, it cannot be overemphasized that it has the effectiveness as an optical disk 10 that the 
optical disks 20, 30, and 40 mentioned above are also the same. 

[0065] In addition, the operation gestalt 1 explained the optical disk with which the signal record layer is 
formed only in the 1st substrate. However, the signal record layer may be formed in the 2nd substrate by 
the optical disk and its manufacture approach of this invention (also in the following operation gestalten, 
it is the same). For example, by the optical disk and its manufacture approach of this invention, a 
translucent signal record layer may be formed also in the 2nd substrate, and the 1st substrate and 2nd 
substrate may equip [ both ] it with a signal record layer. Moreover, two or more signal record layers 
may be formed in the 1st substrate (also in the following operation gestalten, it is the same). The optical 
disk of two-layer structure is obtained by these configurations. In this case, the information recorded on 
both signal record layers is reproducible with the laser beam which carried out incidence fi-om the 2nd 
substrate side. 
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[0066] (Operation gestalt 2) TH?^peration gestalt 2 explains an example aBout the manufacture 
approach of the optical disk of this invention. About the manufacture approach of the operation gestalt 2, 
the production process in the case of manufacturing an optical disk 10 is shown in drawin g 6 . 
[0067] By the manufacture approach of the operation gestalt 2, as shown in drawing 6 (A), it has the 
feed hole B where a diameter is large from the 1st substrate 1 1 which has a feed hole A for the signal 
field SA in preparation for 1 principal-plane 1 la, and a feed hole A, and the 2nd substrate 12 of 
translucency thinner than the 1st substrate 1 1 is stuck on both sides of radiation-curing nature resin 13a 
before hardening so that 1 principal-plane 11a may become inside (process (a)). At this time, even if 
there is little 2nd substrate 12, radiation-curing nature resin 13a is arranged from 12s of inner 
circumference edges to 12t of periphery edges. In addition, although radiation-curing nature resin 13a 
may be arranged to 1 1 s of inner circumference edges of the 1st substrate 1 1, as the operation gestalt 1 
explained, it is desirable [ a ] to be arranged so that the clamp field C may not be started. 
[0068] After the signal field SA of the 1st substrate 1 1 fabricates resin and forms a toothing-like pit by 
for example, the injection-molding method or the photopolymer method, it can be formed by forming 
the reflective film (signal record layer 14) which consists of alimiinum whose thickness is 50nm by the 
sputtering method. Moreover, when forming the signal field SA by the phase change fihn, the coloring 
matter film, etc., it can form with the sputtering method or vacuum deposition. The 1st substrate 1 1 is a 
substrate explained with the operation gestalt 1, for example, thickness is the substrate made from a 
polycarbonate 120nmi and whose diameter of a feed hole 1.1 mm and a diameter are 15mm. 
[0069] The 2nd substrate 12 is a substrate explained with the operation gestalt 1, for example, thickness 
is the product made from a polycarbonate or the substrate made from an acrylic 120mm and whose 
diameter of a feed hole 90 micrometers and an outer diameter are 40mm. The 2nd substrate 1 2 can be 
formed by the injection-molding method or the casting method. The thickness of the 2nd substrate 12 is 
within the limits of O.OSmm - 0.3mm. 

[0070] Then, as shown in d rawin g 6 (B), by irradiating radiations (ultraviolet rays, electron ray, etc.) at 
radiation-curing nature resin 13a, radiation-curing nature resin 13a is stiffened, it considers as radiation- 
curing nature resin 13, and the 1st substrate 1 1 and 2nd substrate 12 are stuck (process (b)). A radiation 
may be irradiated continuously and may be irradiated in pulse (also in the following operation gestalten, 
it is the same). Thus, an optical disk 10 can be manufactured. 

[0071] Two kinds of approaches are explained about how to stick the 1st substrate 1 1 and 2nd substrate 
12 to below on both sides of radiation-curing nature resin 13a in the 1st process of the above. 
[0072] After making the 1st approach into one on both sides of radiation-curing nature resin 13a with 
the 1st substrate 1 1 and 2nd substrate 12, it is the approach of extending radiation-curing nature resin 
13a by rotating the 1st united substrate 1 1 and 2nd substrate 12. About this approach, an example of a 
process is shown in drawing 7 . At the process of drawing 7 , first, as shown in draw ing 7 (A), radiation- 
curing nature resin 13a is applied in the shape of a circular ring by the nozzle 71 on the 1st substrate 11. 
Under the present circumstances, the 1 st substrate 1 1 or nozzle 71 is rotated at a low speed (20rpm - 
120rpm). Moreover, in order to paste up just to 12s of inner circumference edges of the 2nd substrate 12, 
radiation-curing nature resin 13a is applied to the location (for example, location which is the radius of 
20mm - 25mm) where it is on the 1st substrate 11, and 12s of inner circumference edges is arranged. 
[0073] Next, as shown in drawing 7 (B), the 1st substrate 1 1 and 2nd substrate 12 are made to counter so 
that it may become a concentric circle, and are piled up. However, since the effect on a tilt will become 
large if radiation hardenability resin 13a adheres to the clamp field C, as shown in drawing 7 (C), it is 
desirable to prevent irradiating the radiations 72, such as ultraviolet rays, in the shape of a circular ring 
at the periphery side of the clamp field C, and radiation-curing nature resin 13a infiltrating into inner 
circumference more than this. That is, a process (a) may also include the process which stiffens a part of 
radiation-curing nature resin 13a [ at least ] arranged inside the signal field SA, before rotating the 1st 
substrate 1 1 (also in the following approach [ 2nd ], it is the same). In addition, radiation-curing nature 
resin 13a may be applied on the 2nd substrate 12. 

[0074] Then, as shown in drawing 7 (D), in the condition [ having piled up the 1st substrate 1 1 and 2nd 
substrate 12 ], two substrates are rotated at high speed (lOOOrpm - lOOOOipm), and radiation-curing 
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nature resin 13a is diffused to ^JEriphery part. That air bubbles cannot goiBfo a part for jointing easily, 
excessive radiation-curing nature resin 13a is shaken off by this, and it is discharged from between the 
1st substrate 1 1 and the 2nd substrate 12. Thus, a process (a) can be performed. 
[0075] In addition, in the above-mentioned process, in order to make thickness of radiation-curing 
nature resin 13a into homogeneity, it is desirable to choose the viscosity of radiation-curing nature resin 
13a according to the rotational frequency and turnover time of the substrate for resin diffusion, or the 
thickness of radiation-curing nature resin 13 a. Generally, by the above-mentioned approach, by the inner 
circumference side, the thickness of radiation-curing nature resin 13a becomes thin, and tends to become 
thick at a periphery side. In order to perform record and playback on the conditions of NA0.85 of laser 
with a wavelength of 400nm which is examined for the densification of an optical disk, and an objective 
lens, it is required that the thickness variation of radiation hardenability resin 13 should be stored in the 
range of about **3 micrometers to the central value (it is the sum of the thickness of the 2nd substrate 
12 and the thickness of radiation-curing nature resin 13, for example, is 0.1mm). 

[0076] The relation of the viscosity of radiation-cxiring nature resin 13a and dispersion within a field of 

radiation-curing nature resin 13 in the 1st approach of the above is shown in Table 1. 

[0077] 



(mPa-s) 


5000 


3000 


tsoo 


1000 


600 


300 


150 


50 


10 


5 


(Mm) 


11.1 


8.1 


5.6 


4.7 


43 


4.1 


4.1 


4.3 


4.7 


fl.1 



[0078] Dispersion in the thickness of radiation-curing nature resin 13 can be made into 6 micrometers 
[ or less ] or less, i.e., **3 micrometers, by making viscosity of radiation-curing nature resin 13a into 10 
or more mPa-s 1 500 or less mPa-s so that clearly from Table 1 . 

[0079] Moreover, the relation of the viscosity of radiation-curing nature resin 13a and the tact time in 

the 1st approach of the above is shown in Table 2. 
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[0081] In order to shorten a tact time so that clearly from Table 2, it is desirable to make viscosity of 
radiation-curing nature resin 13a into within the limits of 10 mPa-s - 600 mPa-s. 
[0082] Next, the 2nd approach for performing the 1st process is explained. After the 2nd approach 
trickles radiation-curing nature resin 13a on the 1st substrate 1 1, by rotating the 1st substrate 1 1, it 
applies radiation-curing nature resin 13a on the 1st substrate 11, and, subsequently is an approach of 
sticking the 1st substrate 1 1 and 2nd substrate 12 on both sides of radiation-curing nature resin 13 a. 
About this approach, an example of a process is shown in drawing 8 . By the 2nd approach, first, as 
shown in drawing„8 (A), radiation-curing nature resin 13a is applied in the shape of a circular ring by the 
nozzle 71 on the 1st substrate 1 1 . This process is the same as the process explained by draw ing 7 (A). 
[0083] Next, as shown in drawing 8 (B), radiation-curing nature resin 13a is extended to the periphery 
section by rotating the 1st substrate 1 1 at high speed (lOOOrpm - lOOOOrpm). At this time, as the process 
of drawing 7 (C) explained, a laser beam may be irradiated in the shape of a circular ring at radiation- 
curing nature resin 13a by the side of the periphery of the clamp field C. 

[0084] Then, as shown in drawing 8 (C), the 1st substrate 1 1 and 2nd substrate 12 are piled up so that it 
may become a concentric circle, and are stuck. Thus, the above-mentioned process (a) can be performed. 
In addition, distribution of radiation-curing nature resin 13a can be further made into homogeneity by 
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applying a pressure suitable iil^l^case of superposition to homogeneity, ^^lecessary to take care that 
air bubbles do not enter at this time. In order to make it air bubbles not enter, as shown in drawing 9 , it 
is desirable to perform the process at which a substrate is stuck within the vacuum chamber 90 (i.e., the 
inside of a vacuum ambient atmosphere). 

[0085] The relation of the viscosity of radiation-cxiring nature resin 13a and dispersion within a field of 

radiation-curing nature resin 13 in the 2nd approach of the above is shown in Table 3. 
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[0087] Dispersion in the thickness of radiation-curing nature resin 13 can be set to 6 micrometers or less 
(**3 micrometers or less) by making viscosity of radiation-curing nature resin 13a into 10 or more mPa- 
s 15000 or less mPa-s so that clearly from Table 3. 

[0088] Moreover, the relation of the viscosity of radiation-curing nature resin 13a and the tact time in 

the 1 st approach of the above is shown in Table 4. 
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[0090] In order to shorten a tact time so that clearly fi-om Table 4, it is desirable to make viscosity of 
radiation-curing nature resin 13a into within the limits of 10 mPa-s - 1000 mPa-s. 
[0091] As mentioned above, according to the manufacture approach of the optical disk of the above- 
mentioned operation gestalt 2, the optical disk explained with the operation gestalt 1 can be 
manufactured easily. 

[0092] In addition, by the manufacture approach of the above-mentioned operation gestalt 2, the 1st 
substrate 21, 31, 41, 51, or 56 explained with the operation gestalt 1 may be used instead of the 1st 
substrate 1 1. By using these substrates, it can prevent that radiation-curing nature resin 13a is applied to 
an inner circumference side rather than circular ring-like heights or a crevice. In this case, since it 
becomes unnecessary to carry out the process which irradiates a radiation in the shape of a circular ring, 
production becomes easy. Moreover, in case the 1st substrate and 2nd substrate are stuck by making the 
outer diameter LI of heights into the same magnitude as the diameter dB of the 2nd substrate 12, it can 
prevent that eccentricity arises. 

[0093] (Operation gestalt 3) The operation gestalt 3 explains other examples about the manufacture 
approach of the optical disk of this invention. In addition, the overlapping explanation may be omitted 
about the part explained with the above-mentioned operation gestalt. 

[0094] About the manufacture approach of the operation gestalt 3, a production process is shown in 
drawing 10 . By the manufacture approach of the operation gestalt 3, first, as shown in drawing 10 (A), 
the 1st substrate 1 1 which has a feed hole A for the signal field SA in preparation for 1 principal-plane 
11a, and the 2nd substrate 102 of translucency thinner than the 1st substrate 1 1 are stuck on both sides 
of radiation-cviring nature resin 13a so that 1 principal-plane 11a may become inside (process (alpha)). 
The 1st substrate 1 1 is the same as the substrate explained with the operation gestalt 1 . The 2nd substrate 
102 does not have a feed hole, but it differs in the 2nd substrate 12 explained with the operation gestalt 1 
in that dotted-line-like slitting 102a is formed in the part in which a feed hole B is formed at the 
following processes. In addition, as for the 2nd substrate both, it is desirable to have slitting and a feed 



http://www4.ipdLncipi,go.jp/cgi-bin/tran_jweb_cgi_eiie 1 2/2 1/2004 



Page 11 of 15 



hole and to have the feed hole oTOie same magnitude as a feed hole A in tinscase. When the 2nd 
substrate is equipped with the feed hole A of the 1st substrate 11, and the feed hole of the same 
magnitude, it becomes easy to prevent the eccentricity at the time of sticking a substrate. 
[0095] The top view of the 2nd substrate 102 is shown in drawing 1 1 . The 2nd substrate 102 is deeply 
cut in the periphery section (part used as 12s of inner circumference edges of the 2nd substrate 12) of the 
location in which a feed hole B is formed at the following processes, and is equipped with 102a. 
[0096] At a process (alpha), radiation-curing resin 13a is cut deeply at least, and is arranged from the 
part (periphery section of the location in which a feed hole B is formed) of 102a to 102t of periphery 
edges of the 2nd substrate 102. 

[0097] Then, as shown in drawin gJjO (B), by irradiating a radiation at radiation-curing nature resin 13 a, 
radiation-curing nature resin 13a is stiffened, it considers as radiation-curing nature resin 13, and the 1st 
substrate 1 1 and 2nd substrate 102 are stuck (process (beta)). About this process, it is the same as that of 
the process of drawing„6 (B) explained with the operation gestalt 2, and two kinds of approaches (refer 
to drawing 7 and drawing 8 ) explained with the operation gestalt 2 can be used. 
[0098] Then, as shown in drawing 10 (C), the 2nd substrate 12 equipped with the feed hole B where a 
diameter is large from a feed hole A is formed by [ of the 2nd substrate 102 ] removing 102b in part. At 
this time, it becomes easy by slitting 102a to form a feed hole B. In addition, the 2nd substrate 12 is the 
same as the substrate explained with the operation gestalt 1 . 

[0099] Thus, the optical disk explained with the operation gestalt 1 can be manufactured easily. 
Therefore, according to the manufacture approach of the above-mentioned operation gestalt 3, while 
high density record is possible, an optical disk with easy handling can be manufactured easily. 
[0100] In addition, it cannot be overemphasized that the 1st substrate 41 explained with the operation 
gestalt 1 may be used instead of the 1st substrate 1 1 . 

[0101] (Operation gestalt 4) The operation gestalt 4 explains other examples about the manufacture 
approach of the optical disk of this invention. The sectional view of a production process is shown in 
drawing 12 about the manufacture approach of the operation gestalt 4. 

[0102] First, the 1st substrate 1 1 and 2nd substrate 12 are made to counter on both sides of the radiation- 
curing nature resin 121 in the condition of not hardening so that the core of the 1st substrate 1 1 and the 
core of the 2nd substrate 12 may be in agreement as shown in drawing 12 (A) (process (i)). The 1st 
substrate 1 1 and 2nd substrate 12 are made to coxmter at this time, so that 1 principal-plane 1 la in which 
the signal field SA was formed may become inside. About the concrete approach of a process (i), it 
mentions later. The same thing as radiation-curing nature resin 13a can be used for radiation-curing 
nature resin 121. As the operation gestalt 1 explained the 1st substrate 1 1 and 2nd substrate 12, the feed 
hole A and diameter of dA are equipped with the feed hole B of dB by the diameter, respectively. And it 
is dA<dB and the thickness of the 2nd substrate 12 is within the limits of 0.03mm - 0.3mm. 
[0103] Next, radiation-curing nature resin 121 is made to harden radiation-curing nature resin 121 by 
irradiating the radiations 122, such as an electron ray and ultraviolet rays, as shown in drawing 12 (B) 
(process (ii)). Thus, an optical disk can be manufactured. 

[0104] In addition, although d rawing 12 (B) shows the case where a radiation 122 is irradiated from the 
2nd substrate 12 side, the direction of radiation of a radiation 122 is chosen according to the structure of 
an optical disk. Specifically, the direction of radiation of a radiation 122 is chosen so that a radiation 122 
may tend to reach the radiation-curing nature resin 121 side. For example, when the signal record layer 
14 is formed only in the 2nd substrate 12 side, a radiation 122 is irradiated from the 1st substrate 1 1 
side. Moreover, when it is the optical disk of the two-layer structure where the signal record layer 14 is 
formed in both the 1st substrate 1 1 and the 2nd substrate 12, a radiation 122 is irradiated from the 2nd 
substrate 12 side. 

[0105] Next, how to perform a process (i) using the pin which fits into a feed hole A and a feed hole B is 
explained using drawing J 3 . By this approach, the pin 131 equipped with 1st pin 131a which fits into a 
feed hole A, and 2nd pin 131b which fits into a feed hole B is used. 2nd pin 131b has a cylinder-like 
configuration. The outer diameter of 1st pin 131a is almost equal to the bore of 2nd pin 131b. 1st pin 
1 3 1 a is fitted in 2nd pin 131b, and both are these alignments. Moreover, the outer diameter of 1 st pin 
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1 3 1 a is almost equal to dA, ancRne outer diameter of 2nd pin 1 3 lb is almo^^qual to dB. 
[0106] First, as shown in drawing J 3 (A), the 2nd substrate 12 is fixed on the table 132 on which the pin 
13 1 has been arranged so that 2nd pin 13 lb may be inserted in a feed hole B (process (i-1)). The pin 13 1 
is arranged in the center of a table 1 32. As for 2nd pin 131b, it is desirable to arrange so that the top face 
may be located above 1 principal-plane 12a of the 2nd substrate 12. The 2nd substrate 12 is fixable 
firmly with this. A table 132 is pivotable. Moreover, exhaust-port 132a is formed in the table 132 as a 
fixed means of the 2nd substrate 12. The 2nd substrate 12 is fixed to a table 132 by exhausting fi-om 
exhaust-port 132a. In addition, you may fix by using static electricity instead of exhaust-port 132a, and 
may fix using the adhesive matter. 

[0107] Next, as shown in drawing 13 (B), radiation-curing nature resin 121 is dropped on the 2nd 
substrate 12 (process (i-2)). While resin is dropped firom a dispenser 133, by rotating a table 132, 
radiation-curing nature resin 121 can be arranged in the shape of a circular ring. Moreover, radiation- 
curing nature resin 121 can be arranged in the shape of a spiral by moving a dispenser 133 to rotation of 
a table 132 and coincidence. 

[0108] Next, the 1st substrate 1 1 is moved so that 1st pin 131a may be inserted in a feed hole A, and the 
1st substrate 1 1 and 2nd substrate 12 are made to counter on both sides of radiation-curing nature resin 
121, as shown in drawing 13 (C) (process (i-3)). In addition, in drawing 13 , although illustration of the 
signal record layer 14 is omitted (the same is said of the following drawings), the 1st substrate 1 1 is 
arranged so that the signal record layer 14 may become inside. As for a process (i-3), it is desirable to 
carry out, after moving 2nd pin 1 3 lb so that the top face of 2nd pin 1 3 lb may come below the top face 
of the 2nd substrate 12. Migration of 2nd pin 131b may be performed any time, as long as it is after a 
process (i-1) and is before a process (i-3). Even when radiation-curing nature resin 121 oozes inside the 
feed hole B of the 2nd substrate 12 by moving 2nd pin 131b, it can prevent that resin adheres to 2nd pin 
131b. Consequently, an optical disk can be manufactured with sufficient productivity. 
[0109] In a process (i-3), since 1st pin 131a and 2nd pin 131b are these alignments, the 1st substrate 1 1 
is arranged so that the core of the 1 st substrate 1 1 and the core of the 2nd substrate 12 may be in 
agreement. Moreover, since the 2nd substrate 12 is being fixed to the table 132 with a flat front face, the 
front face of the 2nd substrate 12 is kept flat. Consequently, radiation-curing nature resin 121 and the 1st 
substrate 1 1 contact imiformly, and it can prevent that air bubbles mix in resin. Moreover, thickness of 
radiation-curing nature resin 121 is made to homogeneity. By making thickness of radiation 
hardenability resin 121 into homogeneity, the optical disk which is stabilized and can perform an optical 
disk with easy focus servo control and tracking servo control, i.e., record, and playback can be 
manufactured. 

[0110] Next, as shown in drawing 13 (D), radiation-curing nature resin 121 is extended by rotating the 
1st substrate 1 1 and 2nd substrate 12 (process (i-4)). Thus, a process (i) can be performed. 
[01 1 1] Finally, as shown in drawing 1 3 (E), radiation-curing nature resin 121 is stiffened by irradiating a 
radiation 134. Thus, an optical disk can be manufactured. In addition, what is necessary is just to 
irradiate a radiation from a table 132 side using the table 132 which penetrates a radiation, in irradiating 
a radiation from the 2nd substrate 12 side. Moreover, while the 1st substrate 1 1 and 2nd substrate 12 had 
been made to counter, it may be made reversed, and light may be irradiated from the 2nd substrate 12 
side. 

[0112] In addition, the pin of other configurations may be used instead of a pin 131. About the case 
where other pins are used, an example is shown in drawing 14 -16. The pin 141 shown in drawing 14 
(A) is equipped with 1st pin 141a and 2nd pin 141b. 1st pin 141a and the crevice which fits in are 
formed in the 2nd pin 141b. When using a pin 141, as shown in drawing 14 (A), where 2nd pin 141b is 
put on 1st pin 141a, the 2nd substrate 12 is fixed. Moreover, as shown in drawing 14 (B), the 1st 
substrate 1 1 is fixed where 2nd pin 141b is removed. 

[0113] The pin 151 shown in dr awing 15 (A) is a pin by which 1st pin 151a and 2nd pin 151b were 
united. When using a pin 1 5 1 , as shown in d rawin g 1 5 (A), the 2nd substrate 1 2 is fixed by 2nd pin 
151b. Moreover, as shown in drawing 15 (B), the 1st substrate 1 1 is fixed where 2nd pin 151b is 
lowered. 
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[01 14] 1st pin 161a and 2nd pilTOlb are united, and the pin 161 shown irf fPawing 16 (A) is a pin by 
which 161s of level differences was further formed between 1st pin 161a and 2nd pin 161b. The outer 
diameter dS of 161s of level differences is more greatly [ than dA ] smaller than dB. When using a pin 
161, as shown in drawingJ6 (A), the 2nd substrate 12 is fixed by 2nd pin 161b. Moreover, as shown in 
dramng 16 (B), the 1st substrate 1 1 is fixed where 2nd pin 161b is lowered. At this time, spacing of the 
1st substrate 1 1 and the 2nd substrate 12 is controllable by 161s of level differences. By the pins 151 
and 161 with which the 1st pin and 2nd pin are united, precision can improve the 1st pin and 2nd pin 
this alignment. 

[0115] Moreover, drawing„14 - drawing 16 showed the case where the outer diameter of the 1st pin and 
the 2nd pin was fixed. However, these outer diameters hope that it is not fixed. For example, the pin 
which becomes thick toward a table 132 side so that it may fit in with feed holes A and B may be used. 
Moreover, in a pin 141, both the outer diameter of 1st pin 141a and the crevice of 2nd pin 141b may be 
taper configurations. 

[01 16] (Operation gestalt 5) The operation gestalt 5 explains other examples about the manufacture 
approach of the optical disk of this invention. About the manufacture approach of the operation gestalt 5, 
the sectional view of a production process is shown in drawi n g 17 . 

[01 17] The manufacture approach of the operation gestalt 5 is the manufacture approach of an optical 
disk equipped with the 1st substrate 1 1 witti which the feed hole A of a diameter dA was formed, and 
the 2nd substrate 12 with which the feed hole B of a diameter dB was formed. About the 1st substrate 1 1 
and 2nd substrate 12, it is the same as that of what was explained with the operation gestalt 1 . 
[01 18] First, radiation-curing nature resin is appUed on at least one substrate chosen fi-om the 1st 
substrate 1 1 and 2nd substrate 12 (process (I)). For example, as shown in drawing 17 (A), radiation- 
curing nature resin 171 is applied on the 2nd substrate 12. In addition, the following explanation 
explains the case where radiation-cxiring nature resin 171 is applied on the 2nd substrate 12. Spreading 
of radiation-curing nature resin 171 can be performed as shown in drawing 18 . That is, after fixing the 
2nd substrate 12 first on the table 181 on which exhaust-port 181a was formed, radiation-curing nature 
resin 171 is dropped firom a dispenser 182, rotating a table 181, and radiation-curing nature resin 171 is 
arranged in a circle or in the shape of a spiral. Then, radiation-curing nature resin 171 can be applied on 
the 2nd substrate 12 by rotating a table 181 at high speed. Moreover, radiation-curing nature resin 171 
may be applied with the screen printing using the equipment shown in drawing 23 . 
[0119] Next, the 1st substrate 1 1 and 2nd substrate 12 are made to counter in a vacuum ambient 
atmosphere on both sides of radiation-curing nature resin 171 so that the core of the 1st substrate 1 1 and 
the core of the 2nd substrate 12 may be in agreement as shown in drawing 17 (B) (process (II)). About 
the concrete approach of a process (II), it mentions later. 

[0120] Next, radiation-curing nature resin 171 is made to harden radiation-curing nature resin 171 by 
irradiating the radiations 172, such as an electron ray and ultraviolet rays, as shown in drawing 1 7 (C) 
(process (III)). Thus, an optical disk can be manufactured. 

[0121] The case where a process (II) is performed to below using the same pin as the operation gestalt 4 
is explained. First, as shown in drawi ng 19 (A), the 2nd substrate 12 is fixed on the table 191 on which 
the pin 131 has been arranged so that 2nd pin 131b may be inserted in a feed hole B (process (II- 1)). The 
pin 131 is the same as that of what was explained with the operation gestalt 4. 
[0122] A table 191 is equipped with the fixed means 192 for fixing a substrate. Equipment and the 
pressure sensitive adhesive sheet which fix a substrate with static electricity can be used for the fixed 
means 192. The pin 131 is arranged in the center of a table 132. As for 2nd pin 131b, it is desirable to 
arrange so that the top face may be located above the top face of the 2nd substrate 12. The 2nd substrate 
12 is fixable firmly with this. 

[0123] Next, the 1st substrate 1 1 is moved so that 1st pin 131a may be inserted into a vacuxmi ambient 
atmosphere in the 1st feed hole A, and the 1st substrate 1 1 and 2nd substrate 12 are made to counter on 
both sides of radiation-curing nature resin 171, as shown in drawin g 19 (B) (process (II-2)). What is 
necessary is just to pile up the 1st substrate 1 1 and 2nd substrate 12, after arranging the 1st substrate 1 1 
and 2nd substrate 12 in a container 193 and specifically exhausting the inside of a container 193 with a 
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vacuum pump. By fixing the 2flKubstrate 12, it can prevent that the 2nd s!Hstrate 12 moves in the case 
of exhaust air. Moreover, in case the 1st substrate 1 1 and 2nd substrate 12 are piled up, it is desirable to 
move 2nd pin 1 3 1 b so that the top face of 2nd pin 1 3 1 b may come below the top face of the 2nd 
substrate 12. Migration of 2nd pin 13 lb may be performed any time, as long as it is after a process (II- 1) 
and is before a process (II-2). Even when radiation-curing nature resin 171 oozes inside the feed hole B 
of the 2nd substrate 12 by moving 2nd pin 131b, it can prevent that resin adheres to 2nd pin 131b. 
Consequently, an optical disk can be manufactured with sufficient productivity. 
[0124] Next, radiation-curing nature resin 171 is made to harden radiation-curing nature resin 171 by 
irradiating the radiations 194, such as an electron ray and ultraviolet rays, as shown in drawin g 19 (C). 
Thus, an optical disk can be manufactured. By the approach shown in drawing 19 , since two substrates 
are stuck in a vacuum ambient atmosphere, it can prevent that air bubbles mix between two substrates, 
in addition, pins 141, 151, or 161 may be used instead of a pin 131. 

[0125] Next, an example is explained about how to perform a process (II) without using a pin. By this 
approach, the core of a substrate is calculated from the periphery of the 1st substrate 1 1, and the 
periphery of the 2nd substrate 12, and both location ****** is performed. For example, as shown in 
drawing_20 , the core CA of the 1st substrate 1 1 is searched for from the coordinate of at least three 
points (PAl , PA2, PA3) on the periphery of the 1st substrate 1 1 . Similarly, the core CB of the 2nd 
substrate 12 is searched for from the coordinate of at least three points (FBI, FB2, PB3) on the 
periphery of the 2nd substrate 12. And the 1st substrate 1 1 or 2nd substrate 12 is moved so that CA and 
CB may be in agreement, and both are stuck. In addition, by the approach of drawing 20 for which you 
may ask from the coordinate of three points on the inner circimiference of feed holes A and B, as shown 
in drawing 21 (A), Cores CA and CB perform the image processing of the 1st substrate 1 1 and the 2nd 
substrate 12 using two cameras 211 and 212, and, specifically, search for Cores CA and CB. And as 
shown in drawing 21 (B), the 1st substrate 1 1 is moved and CA and CB are made in agreement. Thus, a 
process (II) can be performed. 

[0126] (Operation gestalt 6) The operation gestalt 6 explains an example about the manufacturing 
installation of the optical disk of this invention. About the manufacturing installation 220 of the 
operation gestalt 6, a typical perspective view is shown in drawin g 22 . In addition, illustration of a 
driving means is omitted in d raw ing 22 . 

[0127] A manufacturing installation 220 is equipped with the conveyance arms 221-224, a table 225, the 
table 227 on which the pin 226 has been arranged in the center, the resin hard spot 228, and a nozzle 229 
with reference to drawing 22 . The conveyance arms 221-224 and a nozzle 229 rotate and go up and 
down by the driving means, respectively. Moreover, tables 225 and 227 are rotated and moved by the 
driving means. The pin 226 is movable up and down by the driving means. A driving means can be 
formed by combining at least one chosen from a motor, an air cylinder, or an oil hydraulic cylinder. 
[0128] In a manufacturing installation 220, the 2nd substrate 232 is conveyed on a table 227 from the 
substrate folder 230 by the conveyance arm 221 . At this time, the 2nd substrate 232 is arranged so that a 
pin 226 may be inserted in that feed hole B. A table 227 fixes the 2nd substrate 232 by vacuum 
adsorption, static electricity, or the adhesion member. 

[0129] On the 2nd substrate 232 arranged on a table 227, radiation-curing nature resin is dropped from a 
nozzle 229. A nozzle 229 functions as a spreading means for applying radiation-curing nature resin. By 
rotating a table 227 at the time of dropping of resin, radiation-curing nature resin can be arranged in a 
circle or in the shape of a spiral on the 2nd substrate 232. The enlarged drawing of a table 227 is shown 
in drawing 23 . A table 227 rotates by the driving means 237. A driving means 237 is moved by the 
driving means 238. 

[0130] After dropping of resin, with a pin 226, the table 227 on which the 2nd substrate 232 has been 
arranged is piled up by the driving means, and is moved to the section 233. In the superposition section 
233, the 1st substrate 231 is conveyed on the 2nd substrate 232 by the conveyance arm 222. The 1st 
substrate 231 is arranged so that a pin 226 may be inserted in the feed hole A. Thus, a pin 226 functions 
as an arrangement means for arranging the 1st substrate 23 1 and 2nd substrate 232 so that the core of the 
1st substrate 231 and the core of the 2nd substrate 232 may be in agreement. The pins 131, 141, 151, 
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and 161 explained with the op^^on gestalt 4 can be used for a pin 226. 
[0131] Then, by rotating a table 227, the 1st substrate 231 and 2nd substrate 232 are rotated, and 
radiation-curing nature resin is extended by this. Thus, the 1st substrate 231 and 2nd substrate 232 pile 
up on both sides of resin. The conveyance arm 223 moves the piled-up substrate 234 on a table 225. The 
substrate 234 arranged on a table 225 is transported into the resin hard spot 228. The resin hard spot 228 
is a part for stiffening radiation-curing nature resin. The resin hard spot 228 is equipped with the 
exposure means for irradiating an electron ray and a radiation called ultraviolet rays. Specifically, it has 
rare-gas lamps, such as a source of an electron ray, a metal halide lamp, a mercury lamp, or a xenon 
lamp. By irradiating an electron ray and ultraviolet rays by the resin hard spot 228, radiation-curing 
nature resin hardens, and the 1st substrate 23 1 and 2nd substrate 232 stick, it is united, and an optical 
disk 235 is formed. The formed optical disk 235 is conveyed by the substrate folder 236 by the 
conveyance arm 224. 

[0132] In the optical disk manufacturing installation 220, the 1st substrate 231 and 2nd substrate 232 
may be replaced. Although the optical disk manufacturing installation 220 showed the case where the 
spreading means for applying radiation-curing nature resin contained a nozzle 229 to at least one 
substrate chosen firom the 1st substrate 231 and 2nd substrate 232, a spreading means may be equipment 
shown in drawing 24 . 

[0133] The equipment shown in drawing 24 is equipped with a driving means 241, a spatula 242, and a 
screen 243. The pattem for applying resin is formed in the screen 243. On the screen 243, radiation 
hardenability resin 244 (hatching shows) is arranged. With this equipment, after arranging a screen 243 
on the 2nd substrate 232, by the driving means 241, a spatula 242 is moved and resin is applied to the 
2nd substrate 232. In addition, in applying resin in the condition of having arranged the 2nd substrate 
232, on a table 227, before applying resin, the 2nd substrate 232 is fixed, and it moves a pin 226 fi-om a 
spreading side. When using the coater of drawing 24 , it is desirable to pile up the 1st substrate 231 and 
2nd substrate 232 within the container including the container which can decompress the resin hard spot 
228. In addition, the container which can be decompressed may be arranged in firont of the hard spot 
228. 

[0134] Moreover, the equipment with which an arrangement means to arrange the 1st substrate 231 and 
2nd substrate 232 to this alignment contains a pin 226 in drawin g 22 was shown. However, the 
manufacturing installation of this invention may arrange two substrates by the image processing, as 
explained using drawing 21 . In this case, a manufacturing installation is equipped with a camera, the 
processor which carries out data processing of the image obtained with the camera, and the migration 
equipment to which a substrate is moved. 

[0135] By using the manufacturing installation of the operation gestalt 6, the manufacture approach 
explained with the operation gestalten 4 and 5 can be enforced easily. 

[0136] As mentioned above, although the example was given and explained about the gestalt of 
operation of this invention, this invention is not limited to the gestalt of the above-mentioned 
implementation, but can be applied to other operation gestalten based on the technical thought of this 
invention. 
[0137] 

[Effect of the Invention] As explained above, while high density record is possible, according to the 
optical disk of this invention, an optical disk with easy handling is obtained. 

[0138] moreover, the 1- of this invention — according to the 4th manufacture approach, the optical disk 
in which high density record is possible can be manufactured easily. 

[0139] Moreover, according to the manufacturing installation of thds invention, the 3rd of this invention 
and the 4th manufacture approach can be enforced easily. 

[Translation done.] 
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JPO and NCIPZ are not responsible for any 
dcunages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawin g 6] 
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[Drawing 4] 
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t^mm 1 <Dfi« j:«i)^2 <DS« |3fB^ i 
i:fjfE^20S«i:0^T'SoT'>*< tfet3IBIl2® 

Cii*«3] t(rSM2 0»fiOff^*\ 0. 0 3mm 
~ 0 . 3 mm©«HrtTfeSia*3S 1 Sfc»± 2 tcf2«® 

*^ 1. lmmJW±l. 3mmWT'e3BSffll*^l«:V' 

fRfpAL^fLBnm^&rFV&^a^. *5<fet/, t^JfB>4'>L^7L 

1 * V u 3 ©(^-'-ftiMcfaisojfex'f X 

CW5^^9] Bul2g«a5«<D¥t5P^*^ 0. 5|tm 

~ 3 0 /i mo®HrtT*5 s^js 1 u 3 ov-«-rn*> 
CIS*]® 1 o ] if^<os^«fci6fcBg*fsn3 U'-if 

tOi^ft*M 5 0 nmJXTTSSP*^! ^l-'L 3 ©V'-f 
tm (a) ©Zje»C;teV>T, t(}^2OS««0'>*:< t 



Cil*« 1 2 ] WS^ 2 <DS«Oi?**^ 0.03m 
m~0. 3mm<0jgHrtt?aBSW:^«l 1 klffiigOJt'r 

m^m 13] wiB ( a ) ©x@t±. laiBm i «s« 
jiMiB^ 2 oDS£ 2: (c <!: o xmimmmitmsim^m 

t cfc o Ttufa5feWisi8!fktt^ig*s#-r sxs^-^tf a 
im\ isfcai 2»cs«©)te^w'::^^'OS3i:^J£o 
[B^Iil4] HijfB (a) tDxa«> t(}fest«^{b 

tuie^ 2 toss t ^Bufa55c*f*as!fttt<si!B*s^A.t?m« 

S-a-5I@Jgr^trffl*« 1 iSiTcttl 2 tc|3«£05t-r ^' 

[SsRj^l 5] Wf2 (a) ©Xgfc^st/^T. WfHMl 
©S« 2: SulB^ 2 cDSffi 2: 2 -lir S xe*^«^|?H 
^ft'T'fTtonsn*^ 1 4{ci2«£D^r^'Xi^(OSBe?3 

a. 

cs*^ 1 6] tsfsm 1 c)»«i±, Mfa-^afi!iic. 

?LA ^ffltr<fc ^ {cP3^4^»i:jgfig$tiMoitgA^H(jfaft''L> 

?LB<oii:gOT-^*siai$*>e.a{fn5^*< tfc 1 o 

[H^^ 1 7 ] MfSOSIScDii!? IGie^ 2 <0WSL<0 

A**-rsmi«a«<!iv tufa^i«)»«<fctJtsEi/^a 

Sfcl^^^^:1t«l!g^6^^T•es $ a xa i: ^ 
( p ) wmsmmmitmsmKtmm^wm-i-^ c 2: tc 

« 2: BuiEm 2 i: D -a-s xa t . 

(y) fjlB^2«»fi«-a5^l^^-rSCfc»i:j;oT. 
B3ffi (a) «)X@^^:^3V^T, < fc fetij^ff'iD.TLB*' 

jgfiic^nattS'^ii-Ma5*^&Buffi^2 os«<Dii.^iiss 

CP5R^19] MfBm2«a«®»$A\ 0. 0 3m 
m— 0. 3mm«ISHrtT^5ll^:Sl Slcffi^^Ttr' 

[a*^2 0] ti«B (a) ©xai±. tuE^K^WS 
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cii^«2 1 ] tfiiB (a) «xsi±> mmismm^t 

21 taiE (o) onjgtcfei^T, fsiB^i 

a. 

Cii#^2 3] ( i) itgd AOcfiDJLAft^JgfigSn 

(i i) MEScWilUgfblt^flifcStWJS^BSW-r -5 c t k: 

d A <d BT^oT. 15121^2 t^iSS'Og^A^O. 03 
mm~0. 3mni«0$gHrtT*fe5)fex-<Xi'«)tBt:5" 

:fe J; m 2 « cf^C^IL A ^3 J; 1/ B tctet^f S fcf -"T 
tOIBS 1 ©Slgw+i^fcMffi^ 2 os«0(f i>t 
$-i*-5ii^S2 3}cfB«0)t7'^'Xi^0Sii;51^. 

m^2 5] tuiE ( i ) ®n:st±. 

(i-1) B(JfBt!>*^Mffi*'i:>ILBtcJ?A«n«J;a 
|f}f2tf>*^«Stifc-r-:/;l/±tcMeir2 0aS 

( i - 2 ) m&m 2 <D»«±tct3iescWie8®{fctt«iii% 

MT-rsxSi:, 
(i-3) tOietrv*^tiIfB'^i'i:>?LA»i:»A^n5J;d8c 

Mia^ 1 <os«ts}ie^ 2 <Da« fc^j^iRisii-sxB 
(i-4) mEmi^xum2(om^^mm-£'it^ct 

CyiiS^ 2 4 K:|B«<03t X Y :x ®Sig>^, 

ca#S2 6] Mfatfv*^ tafB4'^^^LA^cm^•rs 

m 1 o >' i: B3f2'*''i:v?L B fcffic-^-r S ^ 2 £0 tr ;x i: 

fjie (i-l) fflXSfc::l3V-«T, tQIBm2 0lfi/TtfSI2 
m2©S«^@^b. 

iuffi (i-3) ®xafc^3(.^-c. MiB^i (o\^>X'mm 

m 1 <0S«^BS^Si«*«2 5 »Cfe«<03txW' X^'© 
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[11*^2 7 ] tSia ( i - 1 ) iOXg<^)c^»-5T*3BoT 
fJIB (i-2) ©XS^fijlC, tijt5ll20t!VtD±[S 
t(JSm2©S«©±ffiJ:Dt,WSXg^2e,lc-g- 

m^m 2 8 ] tcism 2 o if >a^p3M«t* d . mis 

^ 1 V3!)^t!jfa^2 «t!>tc©cjf3tlTI.^5il*«2 
6 U:E«g«>^fex X tOUia^. 
Cill*«2 9] Itgd A©*i>7LA*<Jg^?n^^l 

CDS® itg d B ® ;i:^?L B jgfig? tifc^ 2 oSS i: 

( I ) msm 1 ©»«43 j;trt(iiB^2 os«*-^s«n 
sxet, 

(II) tfiia^i<oa«i:ti}ia^2<os«fc*. memi 
^H^axsiix 

(Ml) m3mitm^'&mm\cmmm:wmir:s, c ^ 

dA<dBT?*t>T. MEII2<DS«OJS«*«0. 03 
mm~0. Zmm<r>WmPVQ^^^'f-<7.^<fymk-fS 

mo 

[11*^3 0] luta (II) ©xeic:te(,^T. wiBmi 

* J: t/IB 2 <D«f i>?L A * tf B fctet^-r « t; V*MW ■'T 

MiE^ 1 ®»S'73^'L>i:B5fa^2 ©SSocf'Dt^-Sc 

Cii*JS3 n (II) ©xstt. 

(II- 1) lufat:v*<BufBff'D?LBlcJfA5ns<i:^ 
tSfetrvA'Ba«2*lfc:7^-:/;V±»caSfEIM2®»« 

(11-2) *^#HSltfk::fcV>T. BffiaVfV*^Bufe*'L> 
?LAtcjfA5n5<t^lc^l®»«^i^i!l^-^> tuffiSfc 

«i:*)l*lRl«-a-SXiBfc«rg-tfili^3 0»cE«O3t'r 

3 2] tu12 kf V*V iul5*'L>?L A fcK^-r S 

^ 1 o t: V ktrJiBt^'Dv^L B kiffirg-r 2 © t: > 4: 

^x 

MIB (ll-l) CDXek::fe(,^T. f5ffi^2CDti>'T'|fj|B 
^2©»«^H^U 

tuffi (11-2) OXSti::feV-'T. 1513^1 oei/TlSIH 

im^ssi tfjiB (ii-i) <oTm(D(D%-vib^r 
taiB (11-2) <DiM(omic. mmm2co\:^y<D±m 
mmm2<Dmm<D±m^K)^ri'f?>T.m^tE^K'^ 

mm. 3 4 3 miM 2 <o t;>')b'Rfaf«T?» 5 . tais 
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2 icie^ojfex^' X ioiSigT^rS. 

3 5 ] fti>D?L A A^JBfig; ? nfc^ 1 fflS« t eft 
^L^?L B jb^J^fiR ^ ti/fcM 2 ©S« t X S Jt-r X * 

MfE^ 1 ct tfWIH^ 2 oSS*> P. Mtf tiS 

[w^s 3 6 ] tmmmmmi3\ tmm i^saufsz 

<0*ii:^?LAfeJ:tfBJc«-&-rsev*^€yil*^3 5fc 

m^m 3 8 ] ti»a^ 20^ v*^p3Mt^T*s , tfjis 
^ 1 CO t: >'*^tuf2^ 2 « tr vicgcfls nr 3 

3 9 ] mmm^m\ HufB'>* < i: 1 1 o 

eDStS«r@S-rSfc:ii><0-r-:r;l'*<ixSW^«3 5:& 

[0 00 1] 

llt-5, 
[0002] 

ff^ 1 . 2 inm©switflia«ti:i«^*^tt, ^-n* 

;4— /<-3-hU:J:oT«aufcSBt. feSV^ao. 6 

(t. ^ne.2ft^ft5«3-^fe-a:fc«ii*^ffll,^?.nTl,^5o 
[0 0 0 3] ^fex-rx^^ffia^fi^itfs???* 

tixT, ?*!»uvx©BBP» (NA) ^±^<-r^i5m 
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^i!lS««P^*0. ImmSaClcL. NA^O. 8 5 
SSs Ix— tfOiSES* 4 0 0 n mSaicrS C 

[0004] m&<o DVD (-r y-^f'T^l/ 

T'-i'X^) T'ti. fiR]^l?©J!iS=Srfft3/-cJ*3 0. 6 mm 

IBS • Sill!iaffi«i?*'*^0. 1 mmSfilC*t)fci:€ 
[0 00 5] 

a««rft5»3fe*>-a:S)te7^wX^-t?t±. B^'a^lRj±2^i- 

sciijb'^j&snTvSo ^rc. 2i5t©a«<^>t*''C>*^-f 

[0 0 0 6] ^ntctb. 2*SC«affi^ftStJ« 
S c i: tc J; o TllI«SI2S*WH6*)fe7=^'r X 43<J: 

[0 0 0 7] 

[iiM*ft?9i-rsfcii>o#©] ±ffisw*a^-r5:rc 

46, ^^W^Jfe-T^-fXi^a, — ^®Jc#^«*{i^ff' 
'D?LA«r*-r5^1 oaSi:. MIBUl <oa«k:ft5 »J ■& 
fc^nfcS^om 2 oSffii: S3t-r -r X^' 

oT. tfjiH^2oa«*'Bui2^i©a«<fc?)t.^<BuiE 

«^'iL^?LAJ:»3fciaa*^;fc:^^'>t^'>D»?LB%e^s i(5iami 
<5D8«^:t^Jfam2<^)a«^*^ tufB^iioaSi:t5Sm 
2 «a<gi:«KT^oT'>*< t fet<ilH^2 ©a«®rt 

fix •a?^:fcJ;tf^^=S:if©«i^i^^3J;tf«JKS[*^ 
ty, 

[0 0 0 8] ±iB^xi'x^T'«, miwtmifi^im 

[000 9] ±fa^T'-cXirTt±. tiJIH^2e[)aig©Jl 
0. 0 3mm~0. 3mm(Dfi5Hrtt?^^Tt>J: 

[0 0 10] ±iB5t7'-("Xi'-^«, fjfa'1''L%?LBft^i'7 
[0 0 1 1] ±EJfe7'-fXd'-c«, MIBgl^as***^ 
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— »cT#sfe«>. mm ♦ n^^t^^i/h^^sg^t-sc i 

CO 0 1 2] ±myty''f7,^Vli. tCS^l OS«®^ 
^vyfB^S<^>JP^ft^ l. ImmJJOil. 3mmJJ(TT* 

COO 1 3] ±ffi)fe'x<'Xi7T-{i. BijfaillflDS«as 

fi!^^tlMo^r|.g*^t9fB4'^il^?LB ©itgJWT-ea&siaas. 

Co o 1 4] ±iB7feT'-<x^T'a. BuSiOigptoiiss*^ 
COO 1 53 ±fB)fex-r;^i'-e«. WfBSSgwtoTi^ 

J?**', O. 5 ;tm~3 O /imOeHF«i7»»oT«>J: 

COO 1 6] ±ie3t7'-f xi'lffi. mm<on^<Dr!:tbic 
s, 

CO 0 1 7] ^fc, ?fcv'-<;^i'*SBg'rsrc«>o*5iw 

CO 0 1 8 ] ±mm 1 iD«jt;^}ST-ti:. tJIB^ 2 (osm. 
(Dm^t)\ 0. 0 3mm~0. 3minflD|EHrt-e*^T 

COO 1 9] ±fa»iosaje^T?i±. tijs ca) ox 

Stt, MfB^ico»ffi2:Mfa^2toa«fck:*^Tt!}ia 
CO 0 2 0] ±mm 1 (DWB&^m-Vli. Suffi (a) cox 
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Co 0 2 1 ] ±S^1 €)Sii7!FaT«x KJfB (a) OX 

^{f. 1 0 0 O P alXTOSffl^TJBS. 

CO 0 2 2 ] ±iBm 1 osii^-pti. mim i os« 

{is lulB— ^SMtc, lufBtt''D?LA^EBtfid{i:R3Eitt 
as. *J;t5. KIffift'^i>?LA*Htr<fc5»cra^«k:jgfig* 

CO 0 2 3] ±.U^\<r>Wm^mx\i. t3f2CiSBOilS 
Jb\ «tffim2 0S«off«2:W^St«iS«fktt«Jli§oiP 

CO 0 2 4] l^tc. ^y''f7.i/^mMt^rcli,(0:^^m 
i^?LA«:*-rs^l coats i;. tWEm 1 coSS J: t) 

oicmnsmimmm^Si/oxmms-^^jMt. 

<tt?Ttijl2StW*IS!{fctt«3i^BMfc^-^Ttuffimi 0» 
«2:«aem20«ffit«rft!it>^^-|J:5XSf:, (y) bO 
IBM 2 cDa«0— ffl5«-fS5*-r S C fC J; -3 T. m^f^ih 

fiR-rSXSi:^:-^*, fJIB (a) OXStci3l,^T> 

< fetufa* iL>?LBft'?g^«ns{fflgo^ssi5*^e.ijf5 

Siiii^ltlStf So ^2 0sat:^ti:j;n{fs 5«?gs 

CO 0 2 53 ±!e^2 0SJt7^}*-C«. tGIB^20a« 
tomtEi!}\ 0. 0 3mm~0. 3 min<D|SHrtT?feoT 

CO 0 2 63 ±fH^2 0Sii7?ST-a. h3I2 (a) OX 
ma. MIB^l 0»ffi2:HCrem2 0»ffii:li:J;oTMfH 

S[|^ll®^l:tt©ai«:fi^^ff o^ . fjiem i cfm 2 o 

Co 02 73 ±fS^2 0SBfe^^r't±, BUffi (a) OX 

lfjfE%l^itS1S!fb1£49lig^MflBm 1 oS«±(c«T 

L^TcO-^. Buffi®10S«^|51tea-ar5Ci:fcJ;t,Tt9 

•p. l3f5^iOS«2:t«ffi^2 0»fiz2:^iJia5Jj*fiiai® 

^btt«^flg*filE^•e^BS^■a■^xie*^^■efc 
CO 0 2 83 ±mm203mmmxit. kjie (a) ox 
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[0 0 2 9] t;rt/jtx^'X^^*Sfifrsfc*©*5K^ 

<Dm 3 (omkj&ma. ( i ) d a (o^m^A tm^ 

ztitzmx OSS ^ its d '&<D^m.^ti^^^iEt\.rz.m 

m^^^^lMt. (ii) Buf2]l5t*flHilft14<SBMtC]S!c« 

)^^s§*f -r s c: t tc d; o TtutastWiisftttisai^EMffc 

$-y:3Xai:^^*> d A<d B-efeoT. BUIB^20 
S«<50»«*'O. 0 3min~0. 3 mmO«H(^T'aB 

[0 0 3 0] ±l5m30SBft^rj*T?t±x Huffi (i) ox 
«x mi<0Sffio4'>Di:^2OfiffiOfti>L.>t«:S^tc- 

So 

[003 1] ±f2^3fflSii:^aT-a. HiJIE ( i ) OX 

( i - 1 ) ttffiif v*^^31a4'i^^L b tcjf Asns 
mm.^mmr^TMh. (1-2) t5fBm2o»ig±jc 

Bufa«(*f«S5Mfbtt«)lg«:rrF-r S Xg t . ( i - 3 ) tij 
Et; v*^HulB4''L^?LA^^:^f AStiS<t d U:^ 1 oSffi^ 

i»wiz^. w^smiimikjmm^^h.-Qmim i os 

«tMa^2O»«i:*^^if0?-*5XSf:. (i-4) 
MIBm 1 2 oaS^rlHlteS^S c i: ic <t o T. 

iOffi»t«igB!fhtt«flg*®#-r s xe k % * 

[0 0 3 2] ±l2^3 0SBi;^ffiTH±. HufBev*\ M 

■r5^2oe>fc«:<i^, tufa (i-o oxatc^i^ 

T> H!}Cm2 0i;V7?tfJCS2 0Sffi«B^U flOE 
(i-3) OXStc^oV>T^ ^miOfcJ^TlOe^l 

[0 0 3 3] mMz<owkysm-v^t. fjiB ( i - 1 ) 

OXgOO-^T'feoTlulB (i-2) OXaoMlc, W 
E^2oevo±ffi^. tijl2S2 0S«0±ffiJ:«3t.T 
if S Xa«: S e. fc-& A/T t J; V 

[0 0 3 4] ±3s,m3<om&f5m-Qii. msss2<D\dzy 
)b^raM«i?fet), B9fB^iokrvft^S2ot:>'fe:it 

[0 0 3 5] t^lt. *5IW0^4 0liBt^tt> ttSd 

AOff'JtiNjLAd^j^fiesnfc^i oaigi:ifiad BOff£> 
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ji#}*T-soT. ( I ) msm 1 oag^3<fct;HuiB^2 

ftS«Bg«:^^t-SXSi:, (I I) fJSm i OS«i:fl5 
fE!lg20»Si:^s tijE^lO»|go4'>L->i:HuflB^2 0 

*SlEA.TK^|?H»4'-r'jt«HRj5-d:SXiei:. (Ill) to 

mmiwmimmm^^itt-^^xmt^^s dA< 

d BTSoT. t3ffi^2O»tgOJ»$ft^0. 0 3min~ 
0. 3mmO|EHl^T?«S, ^4 OtSUfi^^Jc^tltf . 

l(DaSi:|g2oaffii:«-*Sc}3i?5t*[Rl?-ti:af=«). ^ 
1 0SKi:^2 0S«i:0K»c«?a*'SAt-SCii:&Kf 

[0 0 3 6] ±fa^4 0S3t;?ffiTn±. tOIB dO ox 

Sli::fc(/''-r, tuffi^l^J;tf^2 0(t»o?LA:feJ:tfB»c 

ffic^-rs ev^fflw^rtuK^ 1 oaffiotfi%tt3ie^2 

oseoftJ-i^Ji^-sc^-ii-Ttxtiv c(ommciiti 

(f. Hi oa«0(|'>L>i:^20S«o4''i>i:*S^l£:— 

[0 0 3 7] ±15^4 oSBiTSr^Tii. 1915(11) ox 
mits (ll-i) l9ffitJ:^*^t>jEft''i:^?LBlcJfA«ti5 
<t d »c. taia t! tlfcx-:r;V±tciJEM 2 O 
S««@^-rsxSi:. (11-2) *^S?H§C4'»c:fei/'' 
T , tOIB e >'*^B5fB4'i^?L A icjf ns J; d fcm 1 o 

1 oS«i:t«l5H2 0S«i:^jl«fiRl5-^SXiei:*-&A. 

^I/tcg^f 5 C i: Jcfc -3 TH 2 oagO^S^SrTSlc-p 
^-Oi^^. SiC«iajgE{bte«liMOjP«*l^-tcT-€ 
£:o«l^k:<J;ntf. Hioa«tH20»« 
t ossc^jsA^gA-r s c f: ^Be±-e ^ So 

[0 0 3 8] ±EH4 0liBt^J*t?t±, ttJSliV'*^ i5 

fB^mAUrfR^-rSH 1 Ot;vi:t9Cft''D»?LB»c«^ 

•r5H2oe>i:*<a^. tuia (ii-o oxstc^te^-' 
icfaH2otri/Ttuf2H2os«;&@^L. toia 

(11-2) OXa^C:feV^T. bOIBHI OeVTSffi^l 
OS««@€LTfeJ:L''„ 

[0 0 3 9] ±fBm4 0Sit7^ffi-e»i, tJia (ll-l) 
OXaOO^T'S>oTtu12 (11-2) OXaoiatC. t5 

2 o i; >o±®*. IfJEm 2 oa«o±B J: t) t T 

[0 0 4 0] ±fBH4oa)i^-Pi±. t9i3H20t!i/ 
*^R®«-efe 0 . tOIBH 1 o If vA^tCISH 2 (oMyvim. 

[004 1] *fc. 3fi:^B^OS!3tS«t±. '4'>D?LA*'?g 

fiKsnfcm 1 os^g^i(f>i:^?LBA^}^^^tl?■!:m2o^ffi 

i: *«it w X ^riSBg-r S fcfeoSBtSa-p* -3 

T. tufsm 1 oa«43 J: t^tuEH 2 oa«*^ stf 

< i 1 oo»E±lcS&|^iSa®fb1S«fii«^*-r s 
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[0 0 4 2] ±iES!M!^s-?». mimm^i}\ Me 
^ 1 :fc<fctjFig 2 o(t'>i:v?LA;fej;i;B tcK-&-rs v^rg- 

CO 0 4 3] ±.mmmsi*a. taigif ttis*iL> 

?LA{cffl?-&-rsig 1 cot! vi:tufB«f'il>?LBti:K-g-rsm 

[0 0 4 4] ±fesit^at?i±. tuia^2«)tfvAWM 
«T'«D, tftiB^iotrv*^t!jiH^2©i;:/jcaaf«ti 

[0 0 4 5] ±iasa^@-et±. mimm^m\ mm 
[0 0 4 6] ±mmmmx'ii. smMm^mtK mm 

[0 0 4 7] 

[0 0 4 8] ) ^Jgffi 1 Tii. 

(B) {csfffiE^^-ro 

[0 0 4 9] 01*#MUT. JfeT^-fJJ^i'l 014. ^1 

nca!itJ-&*)5nfe^2<oa«i 2fc*<i^t 

vs. 

[0 0 5 0] ^ 1 <0W& 1 1 a. — ±S 1 1 a ICM^M 

«sA^ii^5<, fl^issAfctt. m^mm^m \ 4*^ 

jg^«nTi/-«s, ©^«s A<o«Kii4> itf4:^'><n 

■feM^l^S A«)ai5^tcliI3i5J^t^©lf>>' 

tx> e<y h±k:t±#^EgJitbTA l*H*^e,:Q:aill 

*'jgfiK$nso *fc. ^t'^x^ 1 o^'iefii • fi^to 

■rwXi!>T«S«^fcf4. M^^l^SAtli. 158! • II 
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[0 O 5 1 ] m 1 ©S« 1 1 ti. ^(D(f fig*^ 
dA (fci:^{fl 5 mm) OR}B©tt''D?LA^M^S, 
mi®affil l©ff$tt> 1^tC|5S^*'*V^*V ^2©S 
«1 2<Dff5i:©-&fff-3!)V 0. 5mm~0. 7mm*ft 
ai. lmm~l. 3mm©S!Hrti:*5Ci:AW*L 

Tct^lil 2 0mmT*So H 1 «S« 1 114. tzt^ 

if ©^fbffi if *^ e. =S: S , 
[0052] m2<DWIRl 2(4. mi<OSiKl 1 J: D t> 

(4. 0. 0 3mm~0. 3 mmcDIEHrtT* D . 0. 0 
3mm~0. 1 2mm©^Hrt-C*Si::i:*'<tt)iffSL 
t-". ^20SSl 2<omtii. tctXiS. 

0. 0 5mm-^0. 1 mm-p*So ^ 1 ®SS 1 1 
Si:^2®SI5l 2<^)ffSi:<0^fi-^, l. l mm- 

1. 3mm©iSHrti:-rsCi:fc<|:oT. S6#OJfe7''r 

O. 5mm~0. 7 mm. $?£{4 1 . 1 mm~ 1 . 3 m 

miD®Hrti:-rsc:i:tJ;tjr. ^7'^Xi^<Dmii<Dm 
[0 0 5 3] ^2«D»«1 214. M^^IB^ • H^-TS 

fci&tcsas^sna tfjt Gff * u < immu^ 4 5 o n 

e.:5:So «t*6^(ci4. M2<^)S«1 214. fct^Jf. sp 
U h«fl§^7' ^ V J\^mmiSi if CDS^STMtilS 

Bi. *?5:t4t::^;l/XXr-;l/«fl§^^UxXx;l/«flg*H 
<^^{fc14iafli^H?b^?.*5, m2 0»«l 2t4. 
't'^gPlc. BgA'd BiOFg}g04''C^?LB^ilx.So 01 
(A) »c^-r<J; a t. (f'L%?LBi4. t^7^':/®i^c 
fe:*:ir(r^ci:*^»*bv\ 

[0 0 5 4] CCT'. ^7Vy^J^Cl4. fBS-S^<^ 
fc«)tcJtx-fXi' 1 O^rJeSSLfcOHrtteS-iirfctJ-raf® 

JgeccDjPS»41 . lmmJM±l. 3mm£tTT*S<l i: 

[0055] mmmix^ ^mmmm^'&mm i 3 14. 
'piSi<E^m2<owR<o}^^mi 2s*>&^mi 2 1 
STBBS^nTv^^So -r^tj-^. M**as!fttt«flsi 3 

14. m2(Dm&l 2©±®<0^-5. ^lflD»«l lffi|(0 

iSfiD^®tc'>ft<i:t.EB3nT^-'S, mMim 

Wit^mm 1 3 {4. |g 1 ©SffiiOrt^i^ 1 1 s ST'EM 

5nTt.^Tfei:v\ woimmititmmi 314. jBci^iiic 

m's^mmnc^^xwift^mmttE^mr^^ 
^utifix^^o mi (A) »c^-rj:'5Jc. mtmmit 
tt«fiigi3{4. i^^>:/miAc^*)'^9\-mmicmm-sti 
Tir src»4. i^'^iz-^fsmciD-r^x^m^^^ 



0) 
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3(0W-t^mZli. 0. 5 /im~3 0 /im<?3lEHrt'ea55 

[0 0 5 6] ±fBII]}SJgfill ©Jfex^'Xi' 1 OTl±. )t 

5o S fc^ ^2 1 2 CD ^J^i^JL B 1 

©SSI iO'*'i%?LA<DitgJ;t) (/-"fe*. ^2© 

1 2 mm'^mnti^^i^ic < < k v ly^tmm 

So 

[0 0 5 7] *43. — ±®1 1 afill 

[0 0 5 8] ^1 ©»g*^ ifBras^wiaaj^ms 

ii^fiDJt-r'f ^^^2 0»CO(,'«rx ¥®0*02 (A) 
tc. Bfffi0«:02 (B) ^Tc. ^ 1 <^>SS7b<fifi 

flDJg«<^)aS15^(iil5ii^O)^7^'fXi' 3 0{COV^T> 
Tffi0^03 (A) tc, Wfci0*03 (B) tc^fo S 

^ 4 0 »CO(/--T, ¥®0*04 (A) tC. »f®0^@4 
(B) K^To R^«iDagPi:R 

icov^T. Brffiia^^n^'nss (a) (b) 

^fo m\<OW&Z K 3 K 4 1, 5 lfeJ:t/ 

5 6 1±, tQia5^3j:tfHgPiXi^©gP^}-fc:oi/-'Tt±^ 1 ®S 

«1 1 fcl^«t?feSo rft^J^, — ^®2 1 a, 3 1 
a, 4 1a, 5 1 a^3<i:t>'5 6 a ti, — ±ffil 1 a»cS>f 

lS-r«o *fc, ^v'-fXi'2 0. 3 0:fe*t/4 0a, ^ 

tl^'n, m\(OW&Z 1 > 3 1 :j3J:t54 1 *(^l,>TJtT' 

a. 

[0 0 5 9] 02 (A) feJ:tf (B) JC^-rJ;-5lC, 316 
t'-C 2 0 OM 1 «a« 2 1 ■fi^tglg? S A tmis. 
^n/c— ±®2 1 aMti:> 4i'D?LA^Ht?J;-5ti:P3S« 
fcjg^Snfl-^nSL 1 d'4''L>?LB©ifiSd B t^Ll.^ 
ia«2 2*fllAS. iQaB2 2»CJ:rjT, JJ(TOSIS80g® 

Tz.. i!IjgP2 2<01iSS (— 3ES2 1 a*^c,co]i;^) 
0. OSmmJUCfcO. 5 mmJJ(TT*SC kab'^^L 
l^o Sfc. flgP2 2<7)»5l±. 02 (B) »c^-r<fc5 
tc, ^ 2 ©afitoiS? i:)l!(l>f^®{tttffiii 1 3 COPS 
<oaJ:t)fe::*:*i/^ci:*'{if*bv> mTcoomc^oi-'T 
traaTSS) , c:nu:<toT, )t-r-rX^2 0«:«fe 



2002-1 84037 

<*S„ tfc. 0 2 (B) »c^-r<J;-5{c, i!2igP2 2{i, 
^2CD»ffil 2<0rt^lSS»Cg-rSJ;'5fC}gjS-r5 (CiSB 
2 2<Dir|.gLl f:*iL»?LB<3Ditgd Bi:*^L<-rS) 

cnitjcoT, miosffii 1 hmzoiWSLi 2t<Dm 

1 2 fcgMb^v/cft, ^2<DS«1 2<o»Jgfl:tc*a 

[0 0 6 0] 03 (A) 43<ktf (B) t^'r<fc'5li:. )t 
T^-i- Xi/ 3 O 1 coa« 3 Ui. S A Tb^Jg^ 

Stlfc— ^S3 1 afiMfc, ^^'^^?LA«•H^FJ:3^<:R5i^^ 
ICjgfiKSna-O^^SL 1 *^i4iiN?LBCIltSd B t^LV-" 
iQaS (KM) 3 2^ii^5o C<73©^CDiaSP3 2ti. ^ 

1 cia«3 1 ©rt^asstcs-ej^figsnri/^s, 

[00 6 1] 04 (A) ^iJS (B) t^-Ti-Slc, Jfe 
7^-/ Xi' 4 0 1 CDSffi 4 1 l±. M^tgllE S A Jb'JKfig 
Snfc— afeS4 1 ajftlfc, (f>t>?LAJfeHtfJ;3tCR3gtS 
»CjgJ«SnB.OItgL 2*'«^^i^7LB<^)Il[gd BfitTTaS 
5IHSP4 2^exS„ IH]g|J4 2CDgil$ (— ±B4 1 a*^ 
C.£OgilS) 0. 0 1mtnJJt±0. 2 mmJ-XTTSS 

SiWrsJ;3»Cs Jtr-fX^roSiSft^SSt**. 
[0 0 6 2] 05 (A) ic^-r^^tc. ^1 <0S*g5 1 
m^ffiJ^S ATb^JgfiRSnrc— ±ffi5 1 afitlli:. tf'O 
?L A %Hty J: 5 »craSI«fcJKj^?« nB.oi1.@*^ft'.C>?L B 
C0egiXTT'*Si!iSP2 2 fc. iQia52 2^HtfJ;^{cR 

[0 0 6 3] 0 5 (B) fC^^-r^dJC. % \ <0S«5 6 
fiv ■e^ffliSS A*^jfgfi!tSnfc-±S5 6 afflllfC. ff^i^ 
?LA ^Htf i -5 tcP3^«tcilgfiE2tlJ.-P^1.S6^ft'>i>?LB 
«)Itg«T-efeSiOiia53 2fc. osps 2*HtyJ:3»!:p9 

^«tCEfiSnfcIHIgi5 4 2 t^m^^, iiniCioT, 
[0 0 6 4] «:43. ±3iBLfc)fc7'-<Xi^2 0, 3 0fe± 

t;4 ot., ^r^T.i^ 1 oi:ra«©s»s%*-rsct« 

[0 0 6 5] ^fe. *5SJgSSl TH±, ^ 1 cOS«<D*»C 
«^ffiSM*^fi8SnTV'S)ttT'wX^'teoi,-'TSM«L 

/■c, L*^L> *5!W<OJtx-fX^':fe.J;tf^©g|5g7?aT- 

m 2 ®ssic«#eg®*w^2 nrii-'T t j; 
*^0>g«3te7^f x^'fc<};t;^oisai73ttTn±, ^2 ©a 

mios«ic, ^sac^#ss«*««uTfc.fci.^ (fit 
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[006 6] (.mmmm 2 ) mmmm 2 -et±. ^^j^^fD 

[0 0 6 73 *SfiJg®2<7)SBi;^T*a. 06 (A) fc 

*^^^^'^i:^^LB ^*Lm 1 os« 1 1 .t t^i^-'ayetto 

^2<7)S«l 2i:*. — ^ffil 1 a*^(^iIfc:&SJ;5JC 

(IjB (a) ) o ^2©S«1 2<0'>*<i: 

fertM^l 2 s*-e,ir|.^<^i 2 t ST% WMmm^W^ 
m 1 3 a«:ffiB-r5, «:*3. iK«Sa®{tl£<^Si 1 3 a 

[0 0 6 8] miOWRl KOm^^mS Aii^ Tct^ 

5 0nni«)A (M^ESS 1 4) ^£7. 

fc. M^«S A«:*aiEffcli-^fe^mHTJgfi!c-rS« 

So m 1 «a« 1 1 itms&mm i r-si^Lfcas-t?* 

!3s fct^li. mt^ifil. 1mm, 2 0mm, 

ft'i>?LS*^ 1 5 mmCO^U ifj—:^^— hSSaS'CSS, 

[0 0 6 9] ^2<oa«i 2a, lesjgsiiTSiWbrc 

Sffi-Cfet), ?5:tittf, »«*<9 0/tm, 2 0 

mm, ^I'DfLgAM OmmW^U*— 4?:*.— hSSfcti 

2<Da«l 2©;PSa:, O. 03mm~0. 3mm©ig 
[0 0 7 0] ^O^, 06 (B) tCa^f-fc^lC, StWSi 

-a:TSStS*«S!{ttt^|g 1 3 Jib, mi<oa«l 1 i:||2 

os«i 2t^MK)-^t>^^ CTM (b) ) o mmm 

[007 1] wTt, ±15^1 oiiSfc^i^T, mim 
mm^mm i 3 a ^^rn^vrn 1 ©a® 1 1 t^z <os« 

[0 0 7 2] ^l<7)7?6&tt, ^10S«1 1 tmzcoa 

«i 2t.\cx^xmimmitiSimmi 3 a^rg^-e-f* 



tLfc®-^, -«:fc*o/fcmi«stsi itmzcom^ 

1 2i:*|5i<£5-a-SC4:k:*oT, «c«tSaJSft1t«li 1 

— M=&(a7te^-r. 07oxie-ett, *-r, 07 ca) 

m I oats 1 1 SfcttyX;l/7 1 (2 0 r pm~ 

1 2 0 r pm) T'lHllSS-frS, */c, |g2«atgl 2© 
rtSiSSl 2 s$T'%o-^t»tit^-rSfc«>tC, SC«^6! 
ftltl^ia 1 3 a 1 <r)affi 1 1 ±t?*oTrt^Sffi 1 2 
s*^ffiasnSteB (fct^«, i)£g2 0mm~2 5m 

[0 0 7 3] 07 (B) fc^fi-ptc, mi «a 

fbtt<S8i 1 3 a AHTfS-rS i:^;!/ h^<0^mtl^±^ < 
s;fe«>, 07 (c) »c^-rJ:"5»c, i'^v:/«|iSc«ii. 

SMlcR^tt(C^^^*Jf«SSt**Ja7 2*B9ltbT, d 

<'<lt*WSbV\ ■r**>^, X@ (a) t±, mi«s 
«1 1 *|irtg*-a-aS(ifc, {i^^«S AJ:?)t,rtll!l»cE 

mztitdmmwit'&mm 1 3 a <d^!>* < i: t.-gp^rs! 

TtlieiTfeS) , a^, )Bt«iSaBMfctt<&8il 3 att, 

m2coaigl 2±»i:§|^UbTt><J:i/-'o 
[0 0 7 4] ^<0?S, 07 (D) lC^-r<fc'5tC, Hi 

a«i 1 i:H2flDa«i 2i:«rSfe-&t)-a-fc**««SI 
t?, 245fO»K*lSjg (1 00 0 r pm~l 0 00 0 r 

pm) T0is5-^, ^n^^i^ximmm{\:'ismm\ 3 

a^SrffitStS-ii-So CtltCt^T, gE^gP^J'lc«?a*^ A t) 

»c< <, t^rc^^imMmmw&mi 3 a*^tst)«& 
nmiwaffii 1 tig2©affii 2i;®H*^e>^aj5 

nSo ilCDJ;3tbT, XS (a) ^ff -5 C t*'T'# 

s. 

[0 0 7 5] *i3, ±iBxgfc^3(.^T, tmmmitnm 
m \ 3 acDffs^i^-tc-rafcfefcii, isaMi£ft£orc«) 
<r>mm.<omm^ • (irtbB#KJ?ia«»s!{ti4iSfli i 3 a od 

J5«tfSbT«t5*i8SSffctt«fl§l 3a©ttA;&^-r5 
JIgl 3aOj?$»±rtMiaiT'S<%!3, i^^ffliT-Jl< t) 
<k -5 *iS5 4 0 0 n m<0 +f , ^iH^UVXCN A 0 . 

8 5 i:v^t>fc^#T-<0f3S • B^^fT^fcAlca, iSSt*f 
*i®fttt^Sflgl 3<OMJP/^^y4^t±, ^-^xfn^ffi (H2 
toaiS 1 2 <DJP$ 2:]SScl^!tgii!{t:1£«tlii i 3 <oj§t$ offi 

•est), ifct^tfO. 1 mm) tC*fbT±3/imieS«D 

ffiHiciR* set ns ; 

[0 0 7 6] ilB^i o:)?S»cfet?-s, «(i*)tae!ffc1t« 

flgi 3 nn^&timim.{mmm\ 3©sirttf^ofr 
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[007 7] C^l] 



(mPa-s) 


5000 


3000 


1500 


1000 


600 


300 


150 


50 


10 


5 


m) 


11.1 


8.1 


5.5 


4.7 


4.3 


4.1 


4.1 


4.3 


4.7 


6.1 



[0 0 7 8] mis^^m^iymivK. mifmimm 

ig I 3 a tOi^a^ 1 0 m P a • s Ji(± 1 5 0 0 m P a • 



(mPa-s) 


5000 


3000 


1500 


1000 


600 


300 


150 


50 


10 


5 




90 


60 


27 


ia 


10 


3.3 


1.5 


0.7 


0.3 


0.3 



* [0 0 7 9] sfc. ±mm 1 <o:^ic^if^mMimmit 

[0 0 8 0] 

[«2] 



[0 08 1] ^2*>t.we.*^«:J:dk:x ^'i^h^'-fA^ 

mmt^ittb\ct,imimm{\:iimm\ 3 aoms^i 0 

mPa • s~600mPa • stDffiHF*3i:-ra<l flJbW 
[0 0 8 2] ^SJ»u, ^l<DIiB*fT5?£«)©m2<D:^ 

ic-po^TiftB^-rSo m2*o:)5«tt. )RS<f;sje!{te«jai 1 
3 a 1 1 1 ±»cirF i^fccDt,. mi ®a*g 1 
i^^f£-&^ci:\cj;.r>rtm!smit^mmi a a* 
^ 1 <osts 1 1 ±fc^tsL, i^t,->Ts m 1 1 1 1 

m 2 ©StR 1 2 i:*Jfe«^B!{t:1S«fli 1 3 a «rStA.T*S 
EStC^-To ^2<0:)&ffiT{±. S-r. 08 (A) JC^f 
fcStl^i66Si{t1£©tli 1 Sa^^^U-rs. ccxigti. El 

7 (A) -esiwurciisti^fli-ess. 

[0 0 8 3] i^JC. 08 (B) icmtii^lc^ fs\(om 
S 1 1 ^iSil ( 1 0 0 0 r p m~ lOOOOrpm) 



5«a5*T]s#-rso ciots^ 07 (c) <DiMvmmi> 

1 3 atcra^«tcL^-if)t^SS*fLT'feJ;l/^o 
[0 0 8 4] 08 (C) IC^-m^K. fHl<0 

-&*)-^. ffiSS-l+So C«J:-plcLT, ±faxS (a) 

^c^Io^T•^s^:^:^?^ iftStsaw{ttt«fli 1 3 a 

V''J:-5tc-rSfci6»cl±. 09»c^^f .tdt. a«««^ 

[0 0 8 5] ±fEm2©:&j£k:^3itS. 
figi 3a<7)«rfij:£S(|flSffi<[:1$«}ligi 3(D9i^(f&o$ 

[0 0 8 6] 

[^3] 



(mPa-s) 


ZOQOO 


15000 


5000 


3000 


1500 


1000 


600 


300 


150 


50 


10 


5 


( A« m) 


7 


8.4 


3.2 


2A 


2.6 


2.5 


^4 


Z4 


2.S 


2.7 


as 


6.2 



[0 0 8 7] msii-^m^t^^ja'^ic, miwmititm 

mi 3aOfeaE*l OmPa-sJJLhlSOOOmPa 



★ [0 0 8 8] *fc. ±1211 1 co:^mi^^if^wi^nmit 

it«flii 3a«)ttfii:^i'h^»-rAi:<o||«*«4k:^ 
•To 

[0 0 8 9] 

[^4] 



(mPa-s) 


20000 


15000 


5000 


3000 


1500 


1000 


600 


300 


150 


50 


10 


5 


(») 


100 


80 


35 


25 


15 


10 


4 


1.5 


0.5 


0.3 


0.3 


a2 



10 0 9 01 m4ib^^m^t^fSi^'?\C. 
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mP a • s~l OOOmP a • s (DtgHl^fc-rSC 4:*« 
[009 1] JW±©J:3»C, ±^Smim!&2<Dift7''f7s 

[0 0 9 2] ±IB*»<e2^0Kii:^T-a. ^ 

1 oaig 1 1 of^to ?) IC, ^Jgj® 1 TifiWL^m 1 « 
WS.Z\. 3K 4K 5 1 SfcliS 6:&fflV^Tt.J; 

^lC*5o tfc. OaS^^'tgL 1 ^^2®a«l 2«Dil 

^2oaSt«a5t)-&*3-*SISk:. m>C>!b^^C5c:i:* 

[0 0 9 3] (mmmz^ *5sw<^» 
[0094] ^ssm^<riWt-msc-:>\,^x. isBixs 

1 0 (A) ICg^-Ti-ptC. — ifeffil 1 at^l^^lgES A 

*tSAti'iv?LA*'fr-rs^ios«i It. f^\<r>mk 

1 1 a*^rtffllHc;ftS*^{cScM^S!fc14«flil 3 a^&R 

(xs Ca) ) „ mi <ostEi 1 1±. si 

nagP^J'tc^^cO^tJii*! O 2 a*^Jgfi)c^nTV-'S 
^©**^*6fiJgjil 1 T'SiW Ufc^ 2 oaffi 1 2 J: ttS* 

TtJ:<> ccDi^fcii. (f'iD>?LAi:|Hii;:*:«^0(t'^i> 

?L*«iA s c i: Li/^ m 2 ©a«*<m 1 (O&m 1 

1 ©ft'>L>7LAi:I^C:;*c^^«f|''C.%?L*<i^aci:»cj;o 

[0 0 9 5] f^2<OWSL \ 0 2 ©^0^01 1 tC^ 
•To m 2 ©SIR 1 0 2 14. OTOXS-PffiDvIL B tm^ 

■^t^^imoinm^ (3H2<r>wR \ 2(onmm \ 2 s t 

[0 0 9 6] Xg (o) Tl±. ScS*faBBft;^B§ 1 3 a 

'>*<i:t^»?ji*il 0 2 aCOgPiJ- (^^';L^?LB*^Jg 
^$nStii«<0i1.Ma5) *>S02tiDSIgl 0 2fi!)i1.S«g 
1 0 2 t STiEBf So 

[0 0 9 7] ^<0^. Bil 0 (B) fCg^t-i-JfC. WJSi 

umimmm 1 3 a \cmMm.^mM'^^ t.h\c^-oxwL 
mmmimmmi 3 a^rjifks-frTScwsaBMtit^siiMi 
3f:u ^ioa«ti 1 tm2<om^i 02t^M*)-^ 

*)*S (XS (^) ) , CWI^lcOt^Tli. siiiajg.^ 
2tfSiMLrcEl6 (B) «IiBi:lRl«-^*»3. SlSSJg^ 




^Pwl 2002-1 84037 

zxmmLrz2m'!)<D:fsm CH7fe<j:tfH8#Ba) 

[0 0 9 8] ^-om. 01 0 (C) fc^-r^^tC. ^2 
<0»tgl 0 20— gPl 0 2 b^RjJSf SCtJC-fcoT. 
4''i^?LA<J; t) feitg*'±^t^*'LN?LB*m5m2 ©a 
*gl 2^m^r^o C<Dt^^ «»3ii*l 0 2 atCjCtJ 
T. ff'ii:%?LB*fgfi8-ra<li:*<$iiJc-6:3. ftfe. ||2 

(T^asi 2». sis(»^jigi-?ii^bfcS£t^fii-?% 

So 

[0 0 9 9] C:©*'5»CLT. *M}g.«i-z?IJiWL;rc)t 

So 

[0 10 0] *^3. mi ®ssi 1 (Oft^t)«?»c. usajg 

S6i ■elfiMLfcmi«S4g4 1 ^ffiv^TfcJ;i/^ci:t±i^ 

[0 10 1] (.mmmmA) ^mmmiXHi. 

5o mmmA<r>w&nm\ri-o^^xm^iMn'smm^ 
lai 2Kg^'ro 

[0 10 2] *-r. 012 (A) lc5^f <t^t. mi ® 

s«i 1 iLmzdWSLi 2t^. mi«»«i i«*o 

tm2<JD»«l 2 0PfiC%t*^Sc-rSJ:'5Jc. 
fil<?3St*f«S!fktt«Si 1 2 1 ;&S(5A.T'*f(Rl^-a:5 (XS 

(i) ) „ cicoi:^. m^mms Ati^mis.-snfc-^m 

1 1 a*^rtiiI{c:&SJ;d»cmi ©atSi ii:m20St5 

1 2 J« (i) <D^#W*?5r}£»coi,^ 

Ttti^f 5o mMmmimmm 1 2 1 fct±. mmmw 
KDWKi i:^j:r;m2(DSisi 2(4. ^isas^i^iT'St 

ib^d B©f|'4>?LBi:«{i^So ^-bT. dA<dB-pa5 
m2<JDS<gl 2©;P«t±, 0. 0 3mm~0. 3m 

[0 10 3] i^fc. 012 (B) lc5^-rJ;^tc. ^SI^S 

mmmmi 2 1 «?^-^si^i-iia*H<^sc«^i 2 

2 *i!g*f -r s 21 1 jc* o T. ]jats#ii«a{tit«8§ 1 2 1 * 

S!{tS-*5 (XiS (ii) ) . CflDJ:'5»cur> Jtx-fX 
i'*SBfC€5o 

[0 10 4] *13. 012 (B) T?l±. m2<0S«l 2 

i[|*>P>«C*f»l 2 2;grM*frSi|i^^^LTl/^S*^ 

sisns. :R{*c65ica. stifiai 2 2t>^mi^m{t^m 

mi 2 1 rvi -5 fc]SS:**iR 1 2 2 ©S9l*:?5r 

^ffisui 1 4 *^}gfiK2nTt,>sii-&fc{i. m 1 ©a« i 
1 mtp^wmn 1 2 2 ti'mMfsn^o ^rc m i os« 
1 i^^umz^oM'sii 2 fc^t^iasa 1 4*'jg 

J5g$nTl^S2«^«Jfe7^-<-Xi?0#&t»4, m2 0 
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CO 1 0 5] '4'ii>?LA:feJ;WiL%?LB{cic-a-r5 
VfV^fflVTXii (i) *fT-5:^Ste-3V->T, 013% 

l©t!vi 3 1 a i:cfi>7LBtCfK^-rSll2®lfVl 3 
1 bi:%<iiL5k!i'l 3 1 ^fflV^S. ^20t!>'l 3 1 
btt. RjS«?©?g*?**-r«<. ^lOlfVl 3 1 aOil- 
glis m2 0trvi 3 1 b<OF*3ai:{5i?l|LV\ ^1© 
t!>'l 3 1 ati^2©k:vi 3 1 btcfficJf «nT43!?> 
W«l±lRl'i>T?3&-5o mi ©fc^Vl 3 1 a©ir|.gtt 

d At»ajS^L/<> m2©if:y 1 3 l b<0j1.gJ±dBfc 

[0 10 6] $1*^ 01 3 (A) {C^-rJ:dt, f^2<0 
kfVl 3 1 bjb^it'iv?LBlcifASnS<l:'5»<:. IfVl 3 

I *^Eg^ nfc v^-:r;i' i 3 2 ±icm 2 «a« 1 2 ^gi 
S-ra (xg ( i - 1 ) ) . tf > 1 3 1 T^-:/;!/ 1 

3 2 0«f*k:EIS?nTV''5, m2©t:vi 3 1 btt. 

^■<D±S*^II 2 OS® 1 2 ©— 1 2 a J; t> fe±l;:fiit 
B-r 3 <fc -5 tcE«-r S<ii:3bW*bl^o cnicJcoT. 
|g20D»t£l 2%Lo*)tJi:H^t?^So 7"-:r;l/l 3 

2a, iHiepr&ifc^^TfS. x-:;'';n 32k: 

a. M2«gtgl 2 0@^#©i:bT. SfMPl 32a 
ti^m^^tlXii^^o gpaPl 3 2 aA^^gP^-rSCilli: 
ioT. m2<DS«l 21^y—Tf[/ \ 3 2»C@^?tl 
a, ftfe. g|«Pl 3 2 a««*3!^^^:^ ^S^^rfflt^T 

[0 10 7] 013 (B) \z.=^<ti.b\n. %2(0 

sffil 2±fc. stM^fksisfli 1 2 i^iST-rs (X 

S (i-2) ) « 'T^T.^-^'&l 3 37b^e.«fli^}gTL 
**^e,7-_:7;l/i 3 2«:@lE?*SCi:lcj:oT^ im 

wm.i!c'^m'm \ 2 1 %R^tticE«-c#s„ ^- 

:r;H 3 2«iHiei:l^^ti:'r-rX'^i'+M 3 3%i^i6$ 
^SCfc»CJ;oT. )fttifia?Sft:tt«f fli 1 2 l«rX/W^ 

[0 10 8] i^Jc. 013 (c) ic^-rJ;^»c> Ml <o 
l^>'l 3 1 aA^(f4:>?LAtcJfA*tia<fc3fi:|gloa« 

I I nns-m^'t. wsmm.i!c'&mm 1 2 1 «fi^A.-em 1 

©affil 1 i:M2©SSl 2 i:«:^(6i;?-&5 (XS Ci 
-3) ) . :S:fe> 01 3-ett^ #^SS»1 4iD0^* 
^■rs*< (WT<O0®-rfePI«lT*S) . miosffi 

1 la. m^^ms\ ^t^^^m.^^^^')\numzi^. 

S. Xe (i-3) ^±^ M2<!Dt!>'l 3 1 bO±ffi*^m 
ZflDSffil 2©±®J;t)feT»!:*SJ;-5lcm2«kfvi 
3 1 b«©I&?-^fc©-^fcfT^Ci:*'»SH/->o M2 0 
tfVl 3 1 bO^ida. X@ (i -1) <DSi:t:3B'QT 
IM (i-3) ©tUTSntfx VOffoTt)*!/^. M2 
ay\L-^\ 3 1 b*:»»«-^Sc:i:fcJ:oT, ]!SI*iiS!«ft 
tt^fli 1 2 1 jb^M 2 ©SIS 1 2 ©ff iL^?L B ©rtMtca*' 

M2©tf>i 3 1 hVLm'^fmmt^^ 



[0 10 9] XS (i-3) fc:fet'>T«, Ml©trvi 
3 1 ai:M2©i;i/l 3 1 bi:*^I^^i:^T'^5;fcl6. Hi 

©as 1 1 ©(^'^^^:M 2 ©a® 1 zn^i^M—^t^ j; 
^icMi©aKi lA^EBsnso sffiwa* 
T—fA^i 3 2k:m2©a«i 2*'@)£sn-rv'>sfc 

ft. M2©S«tl 2 ©«®*^¥SJc^rcn5, ^■©ig 

wimwm^tmimi 1 2 1 1 ©affii 1 i^t^-u 

*f=. Sfftf^fbttffifli 1 2 l©iP5«:^-tcr'^5. 
Sfe*fi6S?l{btt«iM 1 2 i©J?3r%i^-lc-r5<ii:{c<fctJ 

[0 110] ^tC. 013 (D) tC^-r<fc9JC. Ml © 

S«l l:feJ:tfM2©a«i 2*|ing5-a:SCi:tJ;o 

T. jSRM^^fbtt^lli 1 2 1 ;g:M»-rS (Xig ( i - 
4) ) o c©J:5k:bT. XS (i) c i:A^T'€ 

So 

CO 1 1 1] e^ic. 013 (E) tc^^-r.}; 3 fc. ^!ts^ 

111 3 4 ^WMt^ c i: tc <t o Ti6S«i®S!{fc:ft«)lg 1 2 
l^'Wt^-lirS, C©J:-5tcLT. JtT^wXi'^SjS^ 
la^. M2©StSi 2fi!|}b>&jSftl<fill«Igl<f-rail 

:/;H 3 2»e.i6S[«t»*gS*frtitf<J;v\ Ml 
©a«l 1 i:M2©S«i 2i:%*fi«i*-a-fc*SSe« 

M2©a«l 2M*^e.7t^R§*fLTt><fct/\ 
C0 112]*:fe. tfVl 3 1 ©f^taOfcffl©}^*^©^ 
>%ffll/^Tt.J;l,>. fa©e>%fflt/>5^tc-Ot,^T. 0 
1 4~1 Gicm^^to 014 (A) fcra^revi 4 1 

Mi©trvi 4 1 ai:M2©tfvi 4 1 hh^m^ 
3, M2©i;vi 4 1 b{ca. Ml©t^>l 4 1 atit 

•g-rscflSPS'jgj^sstiTt^So trvi 4 i^ffiv'-s©^ 

tcti, 014 (A) tc^-r-fc^lc. M2©tfVl 4 1 b 

%Mi©t!::^i 4 1 atc*^^-ti-:rcti?a§T'M2©a«i 2 
A'HSSnSo Ml©affil ni> 014 (B) 

»c^-r<J:-5k:. M2©evi 4 1 b%«jDI§?t'>fe«lST 

Co 1 1 3] 01 5 (A) til^f t!>l 5 Hi. Ml © 
e:/i 5 1 af:M2©t:>'l 5 1 b t*'— f*i:*-3fcfcr 
VT'feS, t!Vl 5 1 ^r^V^aW-g-lca, 015 (A) 
»c^r<t3U:. M2©k!vi 5 1 blcj;t>TM2©atg 
1 2 3b^H^sns, Ml©S«i itt. 01 5 

(B) tc^-rJ:-5U:, M2©t::/l 5 1 b*T»ffc«JI 

CO 1 1 4] 01 6 (A) tC^-rtrvi 6 Hi. Ml © 
trvi 6 1 a4:M2©lf>l 6 1 bi:*'— ft^fc&oTfe 
^e.fcMi ©tr>'i 6 1 ai:M2©t!;xi 6 1 b t 

©Ktggl 6 1 s*^}gfig2nrct!ye«So ©Ml 6 
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1 s ©^gd s a. d A <fc < d B * ti t/hs 

i/\ t!vi 6 1 *ffli^a*i^ti:i4x 016 (A) tc^-r 
H^^nso sfe. miwstsi u±. his cb) »c 

^■rj;-5»i:, ^2(^)lfvi 61 b^TiftcV^r-m^-^ 
ilSo CtOfc^. ©Ml 6 1 slCj;oT^l<Daffil 1 

||2<7)lf f*:i:*oTl/^5t!vl 5 l*3<fct>*l 6 

[0 1 1 53 Sfc. BIl 4—01 6T?t±, mi<0\iZ/^ 

cne)©^r|.@ii— ^■e^< i:t.J:</>o fcii^tf. 4^ 
i>?LA:feJ:t?Bi:«-&'r5J:'5»C7^— rr^H 32m\c^ 

tfefT. HlOtr^l 4 1 a«^^|.a^3j;t;^2<Ok!> 

[0 116] (stessjg^s) msm^sT'it. 

*0 1 7 K^f. 

[0 117] iyffi}g»l5«9£g:^^l±s ttSd A<OilJ;C.> 
?LA*^JgfigSnfc^l ©S«l 1 i:iSgd B®ffivJLB 

tifcm 2 ©s« 1 2 1 ^m^^yty'-f i^(Dm 
m^mT^?>o m i ®a® 1 1 43<j:t>'^2 ©s« i 2 »c 

[0 118] $-r. miOfiiKi i43J:t;m2«»Kl 

2 *f < 1 1. 1 o®s«±»c:stjw*gigfttt 

©HM^^ttf-rS (.TM (I) ) o fctiLff. 01 7 
(A) »C5^f * ^ M 2 1 2 itcSJcfttttffiifk'ft 

SJiii 7 i^&^-rs, *i3. etToSiWPtt, ^20 
»ffii 2±»cssti?fiiMfce«a§i 7 i.:&^^-rsi^ic 
ov-'TSii^-rso «t*fiiS5i{ktt^^flg 1 7 1 <o^:?&«. 0 

ifSCPl 8 1 a*^JB^*nfcx-r/H 8 l±»cm2«D 
atSl 2^r@SL;fc<D^. y—ZTA^l 8 1 

*^ex-c x-? 18 2*^ ^tmm&^^mm n 
mm ^mmt^o ^o^m. '7—-7)\' i 8 1 ^^jM-e 

|5l^S-&5eii:lc<i;^T. ^2<Dfiffil 2±lcSi««J8! 
ifcltSligl 7 1 €r^i&-t?SSo *fc. 02 3K:^-r^B 

7 1 %^^ljLTt>J:l/-'o 

[0 119] :^^lc. 01 7 (B) lc^-r<td{c. mi« 

tm2 (DM^ 1 2 £D +iL.% t *^-a-r 5 .t ^ »c. ss^Wiii® 
m^mm 1 7 1 «S5^•e»s»H^«^'T'«lRI^•^^s (x 
S (II) ) . Xie (II) <om69*?5r^^^co^,^T^i:^^a 
•rs. 

Co 1 2 0] ^t, 017 (C) fcs^-ri^fc. 
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2^Bg*f-r5<ii:tcJ;rDT> jBcW^fktt^Sai 1 7 i% 
S5{b5-a-S (x@ (III) ) , c:©J;3lcLT. Jfex-f 

[0121] JXTic. nmp^t^A iLmm<o\d-yn:f^\,^x 

TM (ID «:ff'5i©^»i:oi,->TSiW-rs, St". 01 9 
(A) Jcg^-r J: -5 »Cx ^2<Dt:vi 3 1 b*'«t»iv?LBfc: 
jfA^ns<t'5(c. evi 3 1 *^i2B^n/'c:7^-:r;i'i 
9 i±fi:^2©s«i 2^H^-r5 (.urn. (II- 

1) ) o lf>l 3 n±. flS£}gfii4 7?i}iMLfcfc<Di:lRi 

[0 12 2] -r— r^H 9 1 ti. SK^H^f Sfcfe^O 
®^#S1 9 2*«^5, H^#S1 9 2lCt±. tzh^ 

Cli:A'T*So VfVl 3 U±x 7^— :7;l/l 3 2 0[ti^^t 
BBB^tlTV^So ^2<Dtr>'l 3 1 bl±. ^-oDiffi*^^ 
2 <OSIg 1 2 ®±ffi J: t) t,±tcffiB-r S J; -3 icEfif 5 
£:i:!b^»*bV>o cnfcJ:r>T. m2©S«l 2«Lo 

[0 12 3] ^ic. 019 (B) li:^-rJ:3lc. 
H^cftc:feO-«Ts ^KOt::^! 3 1 a 1 OffiiC^JLA 

Hftitsjiii 1 7 1 *S5A.T-m 1 ®a« I itm2 <o&m. 
1 2 t*j^iea«-ii-s (xe (11-2) ) » ^«:Wfct4. 
^i©sigi i^^um2(ommi z^m^i ssmc 

icoatgi 1 i:M2<oa«i 2^afe-a-^-sn{fj:v\ 

M2®S«1 2«r@S-rS<ltJcJ:oT, #f§l«0|gElc^ 

©affii 1 tm2<ommi 2 t^m^^t>-^zmai. 

^2«Dkrvi 3 1 b«D±B*V ^2<oWSl\ 2<D±®J: 
t>'fcTlc:*S<fe'5lC||2<Dfcf>'l 3 1 b^^»5-a-SC 
i:*^iif*Lt/\ ^2<0bf>l 3 1 heO^ma. XS (11 
-1) CQ*i: -efeoTXig (11-2) t7)iaT**tl{f> I/'' 

offoTt>J;t'«o m2<Dfcf:^i 3 1 b^j^SiS-iJrSCfc 
tc J; oT. S(*flHi!lfl:tt1Sflg 1 7 1 2 1 2 « 

«t'vi:^?LBOrtffl!lli:a*ttJfcil^Tfe. ^2CDt!Vl 3 1 

bt«^*M*«-rscfc«rB&ji:-e«ao t<omM. ^ 

[0 12 4] 019 (c) {c^-rJ;5ic. jSScWiS 
Sfttt^flil 7 1 lc«^-^g|^)»:Q:H0SJilfSSl 9 4 

^mm-^ctica-DX. mmmmmitrnmi 7 i^m 

01 9icg^Lfc:^-e{±. ^t^l?H^4'T'2ec«a«^ 
aiiD-&*»-*Sfei6, 2ft©»g©fBlcSt?S*<iIA-rsc: 
fc^KiihT'^So *^3. t!:/i 3 i<o«t)t)»Cx i;:/i 
4 K 15 1 $fca 1 6 1 ;&ffli,->Tfc 
[0 12 5] :^tc, t!>«:fflt,-'*V'>-^XjB (II) ^fr^ 

« 1 1 <n^^ tfS2 CDS« 1 2 ©ns*^ e,»RO(tiiL%* 
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(PAK PA2x PA 3) OM6S*^6lllOS«l 1 
Otf'i>CA«r*J&5, ISIfiHC. I|2<DS«1 2<D^m± 
<0'P^< ti,3j^ (PB Is PB2. PB3) (Dmmt-^ 
^m2<OW& \ 2<0>f'>i>C B^*i&So -^-LT. CA*3 
J:tfCB*<-SrrS<k5»C|gl«D»(gl 1*^14^2® 

C A^3<fctfCBli. (f^b?LA43j;tfB©rtS±®3jSO 

aijg!!)^e.5S«)Tt,j:L->02oo^-ei±. :a#w»ca. 

02 1 (A) >Ca^-rJ;3ts 2#0*^^2 1 Ifeit; 
2 1 2«:ffl</^T^l ©Sffil 1 feJ;t>*^2tD»«l 2® 
iS®i!M%fTV\ ft»'C>C Ai3<fctfCB^*«)5, 
T, 02 1 (B) tc^-rJ:5tc. mioSISl l*igft 
^■tirCAtC Bt^— as-arS. <l<0<fc-5tbT. Xg 
(II) «:fT-5ci:*^T^S, 

CO 1 2 6] (*ssjgjii6) iessjgjii6t?«> ^jk^© 

mecowmmmz 2 oicov^t. ^g^6^^1^0^02 
z\cm-t. isi^^ 02 2Ta]Ki&^go0^^«BS-r 
5, 

CO 1 2 7] 02 2^#BgLT, Set^P2 2 Ol±. ^ 
Wr—JxZ 2 1 — 2 2 4 i:. 'r~-7)\>Z 2 5i:. 
t:V2 2 6*^ffiil«n/-cx-r;l'2 2 7 i:> «flglS{tSP 

2 2 St. /X;l'2 2 9i:^{ix.5„ Je33l7-A2 2 1 
~2 2 4:feJ:t;7X;l'2 2 9l±. ^tl^^s ffiBl^glC 

J;t3T|Hl«EfeJ:tf#P^?n5o ■r-:r;l/2 2 5fe 
J:tf 2 2 7ti. )Bi6^S»i:<}:oTSfe^J;0*^»)^n 

CO 1 2 8] m^^mz 2 OTHi. «BII7'-A2 2 1 Jc 
*t>T. S«7:«-;I/3^2 3 0*»^m2®»fi2 3 2*<7^ 
-://l'"2 2 7 ±tCj8jai^nSo cl(Oi;€. ^2<D»«2 

3 2tt. ^«tfi>?LBtCtf:/2 2 6jt)^}fASnSJ;^fC 
EB^nS, X— :7;l/2 2 7{±. *^5RSs * 
fc{4*!i«^«:HtCJ:oT^2®S«2 3 2*@S-r 

So 

CO 1 2 9] 7—:r)\/Z 2 7±lcBaBStlfc^2cOS« 
2 3 2±»Ct±. yX)\/Z2 9*>?)«*f«SBEfttt«flg*« 

TSnSo yX;i'2 2 9i4. ScWIiiEfkttltSg^^flJ-r 

:r;I/2 2 7*IirtS'rS<:i:t:,feoT, ^2<DSfi2 3 2 

EST€So 7^—:/;!/ 2 2 7©i£:;*:0*02 3ic^-r, 
y—ZTAiZ 2 7tt. ffil!j#©2 3 7{CJ;^Tiaiig?n 
So SK«I*©2 3 7 tt. ffiS6^S2 3 smioTi^WS 
tl5o 

CO 1 3 0] ©KorTF^, «20S«2 3 2*^EH« 
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nfc x-r;l/2 2 7 trv2 2 6 t iitfc^li^Sk: 
J;^Tfife«*3-a:ei52 3 3U:i^«l$nSo Sfe'&lDHJSiS 
2 3 3-t?tts aK3i7'-A2 2 2»CJ:oTm2<Da«2 3 
2±U:mi <^»»tg2 3 1 *W?nSo ^l<DS«g2 3 
1 a. ^©"l'>i:N?LA»ctf>2 2 6jb<|fA$nS<fc-5»cE 
B^nS, COJ;^»c, e;y2 2 6l4. ^I«atg2 3 

1 <^»^^'it^fcll2©S«2 3 2<D4»ii:>i:7b^— Scf SJ:-5fc 
m\<r>W&zz 1 i:m2oaS2 3 2i:^ffiBS-e-S7'c 
46®EB#gi: LT«|gt-So t;>2 2 6U:{i. Ittfijg 
Jl4-efiBBLfct:vi 3 1 , 14 1> 15l43<i;t;i6 

i*MV''Sc:fc*'7?^S. 

CO 1 3 1 ] ■r-:/;l/2 2 7^|lIli^-a-Sca; 

tCj;-pTSl«»®2 3 l:feii;^2 03S*g2 3 2*|5i 

OJ;5»CLT. mi <Daffi2 3 1 tm2<oaffi2 3 2 i: 
*'fitJli*S^A/T*fita-8-t>«nao 86317-^2 2 3t4. 

afe-&*3?nfcSffi2 3 4*7^-:r;i/2 2 5±»c:^i6? 

■a-So ^-y)vz 2 5±iciES5nfcaig2 3 4a. ^ 

fl§ffi!{tg|5 2 2 8 rttCi^j^^tlS, i^mmimz 2 814. 
S[«^{btt:^Bg^ls!{t:2-&Sfc:46«Si5^*T*feSo ©fll 
«!{tS|J2 2 8t4. «?ai^Sl^lili:V^ofeSc*tlS*jS« 
■rsr^:^^)^D59^^#©«rM^So :R«:e?I{C{4. 

vy*if<D##X^V:/«e^S<, «iiB!{t^2 2 8-e 

m-m'^m^m^mMt^ c i: ic * o t. scsf^fbs 
«jai*^{tL, m 1 <omm.z 3 1 4:^2 «)a«2 3 2 1 

fi8^n;fe)teT'-i'X^'2 3 5t4. m^7—l.Z Z AVuii-o 

xmmy*)\'^z 3 etcasin^nso 

CO 1 3 2] Jt7^^Xi7gB^M2 2 0T'l4, ^ICfi 

«2 3 1 i:m2©S«2 3 2fc«AnSitTfeJ:i\ 

7'W'Xi'S?^a2 2 0Tl4. |gl<DS«2 3 l:fcJ;tf 

m 2 «a« 2 3 2 *>&s{Jn5'i>* < 1. 1 -ocommc 

2 9^tf»^*^bfc*\ ^^&#at402 4U:g5t-S 
B-^afeoTfe<tl/''o 

CO 1 3 3] 02 4lC^-r»@l4. ffii6^g2 4 1 
'N^2 4 2fc. Xi^U— >2 4 3i:*«i*So Xi^J- 

v2 4 3ic»4. mm^m^'r^tztb<D^^^->tm^^ 
nri^So xi^u->2 4 3±»ci4, S(i^iSi®{ttt«ig 

2 4 4 (/^'y^vy•p^f ) *^ffiB*nrO'>S, C©S 

HTtt, ^208162 3 Z ±iCyt.-!7 V —Zy Z 4 3^E« 
LfcO-^. Sm^mz 4 1 »CJ:^T'N^2 4 Z^Wi^ 
■a-. mZ(OWS.Z3Z\cmm^^^t^, 
;l/ 2 2 7 ±{CM 2 oa« 2 3 2 «EB Lfc^MT^Si^ 

^^&-rsJi^fct4, issi*^^&-rsButcm2«a«2 3 

2«HSL/s tr>'2 2 6^Mt&S*^e.S^«S-^So 02 
4<oa*«B*fflt^S»&, «flgfll{ta5 2 2 8*'«ffRl 
t|:S:SS^#*i, ^-^^F^T-m 1 «S«2 3 1 hf^Z 
<3DS«2 3 2 i:*ate-&t>-a:SCi:*^ii?*H/-«, 
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CO 1 3 4] Sfc. 02 ZtCti, mKOSmZ 3 1 
2©S«2 3 2 i:*|^ii»lcEa-r5iBS^g*^t:i/2 2 

02 i*m^>TlttWLfcJ;3fi:. HiSMSlcJ;oT2o 

Co 1 3 5] ^mms<DW^m^my>^^c}i\cj^-3 

CO 1 3 6] JJU:, *%W©S^9S«^)J^^g^i:ov^T^*^ 

CO 1 3 7] 

Co 1 3 8] Sfc. *%BB<0^1 ~^4<7)iiBi73Sli:J; 

So 

CO 1 3 9] *fc. :^m^<DWkmW\CiitV.S.. *5IBJ 

(A) ¥®0:fe<kt; (B) BfSST'feSo 

(A) ¥ffi0fe<fctf (B) WfSHTfeSo 

C0 33 ^^OJtT^-fX^tc-pi/^T^-WfifitO— 

(A) JF®Bl*3<J:tf (B) BrS0-e«So 
C@4] 2|s:^C>3t-r-fXi'lCO(,>T^-CDfS«D— m 

^•r (A) wmm^i^xf (b) »fS0-p«So 

(A) — 0fJ:feJ:Cf (B) fifiO-fiaj;gr^-rBf®0T«S, 

«ai*^-rxs»faD0"e«So 




2002-1 84037 

<ofs<^)— f»j^^-rxis»f® So 
C013] :i^^mnyt7'4 7.^(Dm^m\!i-D\.^x~ 

gp<OX@:&^-rXS»fffi0T'« s. 
CE 1 4 3 2|s:^03tt-r-r Xi> OSii^»c-0(,^T- 

gpozjS^s^-rxsKfBE-e^. So 
C015] *%w©Jtx^'X^<^)Sig:73S^co^^T— 

gProXjg^a^-rXigWfSSTf^S, 
C016] *%W«)t7^-^X^<DSljfi:^fc'Ot^T— 

ajoxe^r^f xs»f® 0Tfe s „ 

C0 1 7 ] ^^MoJtT^-f- xi'<om;^fcov«T- 
gi5<ox)e«r^fxje»fa0-e*s. 

C018] *^M®)t7'-yxi'OS!it:&3Sfc:ov>r- 
gPOXiS*^-rxaBiffi0T*«S, 

C0 1 9 ] ^^(^jJttT'w xi'(OSlig:??}SKoi,^T- 
gpox©*^-rxs»fffi0TS So 
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